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U.S. Department of Defense Cleanup Programs

DoD Environmental Quality Mission and
Challenges

The Dgartment of Defense’s Environmental
Quality Research, Devepment, Testig, and
Evaluation (EQ RDT&E)rogram is based on
four requirements that constitute thmilars of
DoD’s environmental secuyitmission. DoD is
required to:

(1) Cleanup hazardous wastes resutfifirom
pastpractices at active, formgrlised, and to-
be-closed militay sites;

(2) Comply with laws ly controlling hazardous
emissions from itsystems and gerations;

(3) Prevent pollution through substitutions of
materials andprocesses to @nificantly
reduce or eliminate thegeneration of
pollutants; and

(4) Conserve natural and cultural resources
through proper stewardsipiand mangement.

Cleanup. DoD has identified 17,6600otentially
contaminated sites at 1,877 DoD installations and
6,786 formen used defense sites (FUDs). Of
these, about 7,000 will gaire cleanp. DoD
estimates that negrhll sites have been identified
and that clearof the sites will be copieted ty
2011. Degin and construction work will increase
through 1998, then moderate until all clegns
conpleted. The most common contaminants at
DoD sites are:petroleum products, solvents,
metals, pesticides, anghaints. Some sites also
contain more unusual wastes, such as plodrd
ordnance or low-level radioactive materials.

Compliance. DoD must meet all gulatory
requirements established/baw relatirg to air,
water, and land dischges. Maly conpliance
deadlines have been met with best-available but
costly technolgy, some @erations continue
under terporary waivers. Eyperience sggests
that future rgulations will likely be more

stringent, and comliance throgh emission

control will continue to be iired, since it will

not bepossible to eliminate all hazardous dis-
chauthrowgh pollution prevention stratgies.

Pollution Prevention. DoD is required to reduce
waste streams thrgh material substitution and
redesgn of materials andorocesses that are
environmentail syperior while continuig to be
functionally effective. The primary tamets,
derived from the Toxic Release Inveyt@nd
EPA's list of the 17 most toxic substances, are

volatile oganic conpounds, ozone gxéeting
substances, and hazardous/toxic materials.

Conservation. DoD must balance conflictin
demands of morepace-intensive traing on
diminishing military lands. Maintenance of
national infrastructure for flood control, ngat
tion, and other Cqs of Ergineers national civil
works often result in copeting uses for land
resources. Protection of coastal and marine
resources, while conducgn operations for
military readiness, alsgresents challeges.

DoD, as “owners” of environmentg@roblems,
and with both an interest in sgterdirg the
public and the lgal regponsibility for its own
contamination, rguires more effective and less
costly technolgies to address environmental
securiy. DoD has an interest in the accelerated
develpment and irplementation of cost-effective
advanced technofes since it mustprovide
timely solutions for its mission-ugue technolgy
needs and its other extensive, cgstonplex,
and risky environmental needs.

DoD recanizes the need for cqmatent in-house
pegple for smart technolyy buying from acade-
mia, industy, or other gencies. Such copetence
can ony be maintained Y active pursuit of
research and devgdment in its laboratories and
centers and simultaneoymirsuit of scientific
understandig of issuesprocesses, and continued
advances in technaly, cowled with rigorous
testig and evaluation thrgh an intgrated
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DoD Problem Areas and Development Mission Objectives

Problem Definition

Development Objectives

CLEANUP

The remediation of soil, sediment, groundwater, surface
water, and structures contaminated with hazardous and t
materials from past military activities.

Provide new or improved cost effective methods to identi
evaluate, treat, control, and mitigate past hazardous and
Dxioxic materials disposal practices in three areas: site inve
tigation/characterization; remediation; and environmental
contaminant and effects.

COMPLIANCE

EQ requirements relating to air, water, and land pollution
through the control, treatment, and disposal of solid and
hazardous wastes. Primary areas of emphasis are indust|
activities, solid and liquid discharges from ships, and env
ronmentally sound disposal of pyrotechnics, explosives, g
propellants.

Technologies for advanced end-of-pipe control, treatmen
and disposal of wastes to meet air, water, and land requi

ialaste behavior, media-specific control and treatment tec

- nologies, and monitoring and assessment tools. To meet|

ndxisting and future national/international regulatory con-
straints otherwise inhibiting the DoD mission.

ments. R&D is focused on characterization of pollutant apd

L,
e-

N-

POLLUTION PREVENTION
Elimination and/or minimization of materials and material

toxic, or excess wastes into the environment.

development processes that produce or release hazardolyispf VOC, ODC, and HAZMAT materials and processes in

tional products allowing the eventual elimination of the ug

DoD maintenance, overhaul, and remanufacture of new
weapons systems.

Technology in the form of materials, processes, and funcft

CONSERVATION

Maintaining optimum training, testing, and operational
mission effectiveness by stewardship and preservation of
natural and cultural resources on DoD lands.

Enhanced and continued testing and training mission effq
tiveness through effective management of ecological and

tlealtural resources diversity and productivity. Advanced
models and techniques for resource characterization/imp)|
analysis and improved mitigation and rehabilitation mea-
sures.

pct

research and devedmentprogram. Interation is
provided throgh existig mechanisms ledyb

Defense laboratories’ balance of intramural and

extramural activities.
DoD Environmental Quality RDT&E Process

DoD’'s EQ RDT&E effort is almost totall
executed ¥ the Services thralh Civil & Envi-
ronmental Egineerirg, Combat Material, and
Corporate laboratories. These laboratopes/ide
the technical epertise to enable the Services to be
smart byers and users of new andgraved
technolajies. Each laboratgmgeneraly performs
the environmental work geiired by theprimary
wegoon, platform, or installation mission it
sypports. For exarple:

® The Air Force Research LaboratsrAirbase
and Environmental Technajyg Division and
the Naval Air Warfare Center share the lead
on environmental work for aviation and mari-
time aviation.

® The Naval Surface Warfare Center does envi-
ronmental RDT&E for sls in sypport of

maugar for surface wgmns ystems.

NAVSEA, theuisition and life-gcle

e The U.S. Arny Engineer Waterwgs Exper-
iment Station (WES), where clegnBDT&E
is executed, is under the Command of Head-
quarters, U.S. Armp Comps of Emjineers,

which administers the cleapyprogram fo
the Agm

r

In the continuousgdialbetween technalg
users and R&Dproducers, the laboratories
intepret science and techngipto enable users
to searate the R&D rguirement from needs that

can be addressed tjitaxisting and available
technolgy. User stated muirements are cross-
checked for commonajit by the Tri-Service
Prgect Reliance Joint Bjneers’ Panel teams for
the four environmental secyrinissionpillars.

Thelars are comrised of R&D emineers

and scientist® each Service who also sit on
parallel teams of the integangy Strateic
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Environmental Research and Deygient
Pragram (SERDP) (sep. 18). Thepersonnel on
the teamgpossess the sjdrt matter epertise to
understand the techngjg interpret the reuire-
ments to create balanced and focugeiht
projects and evaluate technigabgramproposals
for inclusion in SERDP, the Environmental
Securiy Technolgy Certification Prgram
(ESTCP, see. 14), and othergeng/ programs.
The teamsprovide for DoD inter-laboratgr
integration and the leveging of technical
concets, programs, and talents to cregi®jects
for innovative dual use techngig while
providing for DoD user rquirements.

Laboratoy personneplay a key role in technol-
ogy shortfall need identification and assigtin
field commands to understand and solvgeuat
problems rguiring emeging technolgies from
any source. Laboratgrscientists and gmeers
communicate their R&D accagutishments and
DoD technolgy needs tgrofessional, trade, and
academic forums thrgh scientific or technical
papers and numerous other excbes. The
research egineers and scientists link their
laboratories with field users and externgbdii
ers of science and techngio from industy,
academia, and othegencies. This communica-
tion interaction that underlies the more formal
and visible user mrirements devefament and
approval processes is the work geagle who
have reayl access topeer oganizations, the

private sector, and the users who need their

advice. Thg also have access to indystaind
academigeers to facilitate their understangliof
DoD’s gecific needs and constraints.

The DoD Cleanp Pillar R&D Structure is
appended to this section (speb).

Defense Environmental Restoration
Program

DoD cleanp policy is determined centrgllunder
the Defense Environmental RestorationgPam
(DERP). DERP includes two jma conponents:
Other Hazardous Wastep€rations (OHW) and
the Installation Restoration Ryam (IRP). Under
the IRP, DoDperforms all rguired contaminated

site cleams. Althowh policy direction and
overgint of IRP are rg®nsibilities of the Dputy
Assistant Secreyanof Defense, each Service
(Army, Naw, Air Force) is regonsible for
program implementation.

DERP hpsctied procedures for evaluatin
sites angbrocuring cleany services under IRP
that follow EPAyuidelines for site invegiations
and remediation. Thesprocedures cover all
phases of siteerations, includig preliminary
assessment/site pestion (PA/SI), remedial
investgation/feasibiliy stud/ (RI/FS), and reme-
dial degh/and remedial action (RD/RA).

Neaylall DoD assessment and remediation work
is done throgh contractors. Genergllthere are
two ypes of contractors: those gaged in site
assessments and invgaiions (PA/SI throgh
RI/FSand those thagerform cleanps (RD/RA).

Contractors that work on PA/SIs and RI/FSs

seldom work on the RDfRAse.

In selectn and degining remedies, DoD
officials coordinate with EPAi&®al officials
to ensure that cleapugoals meet rgulatory
requirements. Most contractinis done on an
installation-oriented basis, either ghraen-
tralized contrgesinvice centers or diregtby
the installation. Althgh each Service follows
general procedures pecified ty DERP, each
procures its own services.

DoD pends aproximatel $15 million annuait
on RTD&E, primarily to demonstratpromising
heolagies. Technolgies demonstrated include:
bioventing, in situ aerobic and anaerobic
bioremediation, monitored natural attenuation,
situ and ex situ vapor extraction,in situ soil
venting, chemical detoxification of chlorinated
aromatic comounds, incineration of soll
contaminated with eptosives, infrared thermal
destruction, low teiperature thermal spping,
thermal destruction, radiodtengy thermal soil
decontamination, and cposting of
eplosives-contaminated soil.

4 DO NOT QUOTE OR CITE



U.S. Army Defense Environmental
Restoration Program

The U.S. Arny Environmental Center (AEC) is
regonsible forprogram mangement of the IRP
to include program, fiscal, and technical
overspht. USACE develps the annual and
multiyear IRP worklans based on MACOM
requirementsprovides assistance to MACOMSs in
develpment and quality assurance of
requirements throgh the Installation Action
Plans, and monitors and evaluates MACOM
performance gainst the funded gerlirements.
The U.S. Arny Comps of Emgineers (USACE)
performs mosphases oproject execution. The
DoD Formery Used Defense Sites (FUDS) are
administered p USACE.

U.S. Air Force Major Commands

The Air Force IRP is decentralized. It is executed
by the Air Force Mgpor Commands. Each ma
obtain @ecialized technical gyort from
contractors in one of three y& throwgh task-

order contracts administeredy bive contract
service centers; thrgh individual contracts
issued B the commands themselves; oy b

individual installations. Much of the Air Force’s

restoration work is kgetonducted f the Armnry
Qus of Ergineers. In the future, the Air Force
plans to issue contracts for this work.

U.S. Navy Facilities Engineering Command

The Nav Facilities Emgineerirgy Command
(NAVFAC) ngasahe Nay IRP. Dy-to-day
perations of the IRP are conductedtbn field
divisions thaperate within distincgeagraphical
boundaries. The marity of the IRP work is beip
doryesipport contractors under two distinct
contract mechanisms, each nggaidly the field
divisions:

e Conyprehensive Log-Term Environmental
ActionyN&LEAN) contracts foprocur-
ing remedial stug and degin services.
® Remedial Action Contracts (RACs) for
procuring remedial cleanqservices.

DoD CLEANUP PILLAR R&D STRUCTURE

OBJECTIVES SUB-AREAS

PROGRAM THRUSTS

IMPROVED SITE Remote Sensing

1A: Detection of Unexploded Ordnance

CHARACTERIZATION

AND M ONITORING Field Sampling

and Analysis

1B: Site Characterization and Monitoring
1D: Analytical Systems

Database Development

1E: Groundwater Systems

Groundwater/Surface
Water

EXPEDITIOUS, LESSCOSTLY
REMEDIATION TECHNOLOGIES
WHICH PROTECT HUMAN

1F: Explosives/Organics Contaminated Groundwater
1H: Solvents/Fuels Contaminated Soils
11: Fuels Contaminated Groundwater

HEALTH AND THE

ENVIRONMENT Soils/Sludges

1G: Remediation of UXO Contaminated Sites
1J: Explosives/Organics Contaminated Soils
1H: Solvents/Fuels Contaminated Soils
1N: Inorganics Contaminated Soils

Structures

10: Heavy Metal Contaminated Structures
1P: Explosive/Chemical Agent Contaminated Structures|

Sediment

1R: Contaminated Sediments

DEVELOP USER-BASED RISK
ASSESSMENTM ETHODOLOGIES

Fate Transport Models

1T: Fate/Transport Methods and Model Development
1U: Risk and Hazard Assessment Model
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U.S. Department of Energy Cleanup Programs

Environmental Restoration Program Needs

DOE'’s Environmental Restoration Byam is
regonsible for cleanig up 110 maor installa-
tions and other locations. DOE estimates that
remediation mybe reuired at about 4,000 of its

contaminated areas or sites. Most sites have been

used for nuclear wgans research, devgiment,
and production. DOE installations tend to be
much lager than non-DOE sites. Twegnthree
DOE sites are listed on the @rfund National
Priorities List.

Key considerations of DOE’s Environmental
Restoratiorprogram include the followig:

®m  Most of the DOE clearpeffort is occurrig
at 64 installations magad under the Reme-
dial Actions Prgram.

® Some contaminants at DOE installations are
unique to nucleaproduction, while others are
common to moreypical industrialprocesses.
Mixed waste (containgpboth radioactive and
non-radioactive constituents) is a wige=ad
problem.

® The Decontamination and Decommissi@nin
Pragram will involve p to 1,000 facilities.
This program manges retiredgovernment-
owned facilities such as reactors, laboratories,
buildings, and storge tanks.

m DOE conducts research and deypehent,
primarily in the form of demonstrations of
technol@ies such a# situ bioremediation,
air strpping, vitrification, soil washig,
solvent extraction, solar detoxification, and
aboveground biolgical treatment.

Contractorsperform virtualy all cleanp and
restoration work at DOE installations. DOE
awards remedial action contracts on a sjtesite
basis. These contracts are ngethly DOE'’s
Operations Offices. Dmendirg on the site,
contractors mabe reponsible for mangement

tasks, actual cleapuwork, waste margement
duties, or various combinations. For exien
contractors are pEmsible for dg-to-day project
mangement under Environmental Restoration
NMament Contracts (ERMCs) awarded at the

Hanford and Fernald sites. ERMC contractors

havatitread performing remedial invesga-
tion/feasibily studies themselves and are
pessible for subcontractyremainirg work to
companies with pecialized epertise and
technogy.

DOE has bgun to inplement a number of
contract reforms thgthasize performance-
based pproaches and risk shagn provide
incentives for M&O contractors for cost-reduc-
tion and safgt measures, and identifasks that
hasuld be undertakerylgualified subcontractors.
The first two intgrated mangement contracts
awarded under the newstem have been multi-
year efforts for margement and cleaqpuof the
Idaho Natal Emineerirg Laboratoy and
RogkFlats sites.

Environmental Technology Development
Programs and Services

DOE provides a rage of programs and services
to assist universities, indysand otheprivate
sector ganizations and individuals interested in

deiregdor goplying environmental technolo-
gies. Workirg with DOE Qperations Offices, as
well as mangement and geratirg contractors,

EM ermploys a number of mechanisms to idgntif

igrate, develp, and adgt promising emeging
technoffies. These mechanisms include
collaborative  arragements, procurement
provisions, licensig of technolgies, consultig
arragements, reimbursable work for indystr
and pecial consideration for small business.

EM awagdmts and cqeerative greements if
51% or more of the value of the effort is related to
a public interest goal. Such goals include

advancementmésent/future U.S. gabilities in
domestic and international environmental cleanu
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markets, technolyy transfer, advancement of
scientific knowlede, or education and traigrof
individuals and businesses.

The Industy and Universig Pragrams Area (see
p. 21) is aprimary DOE vehicle for fundig
research and devglmentpartnershps with the
public and private sectors to introduce new
technol@ies into the programs manged Ly
DOE's Office of Science and Techngio

DOE uses several mechanisms under the above
Pragrams Area and otherwise to invite fhrésate
sector tgoarticipate in its technolgy research and
develpment programs. These include
Coqoerative Research and Devgtoent
Agreements (CRADAS) for collaborative R&D
with non-federapartners, angirocurements for
technol@y develgpment under Pgram Research
and Develpment Announcements (PRDAS) (see
p. 21) and Researchpportunity Announcements
(ROAS) (se. 21). The Small Business Technol-
ogy Transfer Prgram (seg. 13) is a pecialpro
gram throgh which small businesses wna
participate in the aboverograms. DOE also is
one of 11 federalgencies involved in the Small
Business Innovation Research gteon, adminis-
tered ly the Small Business Administration (see
p. 13).

CRADAs are greements between a DOE or other
federal R&D laboratgr and ay non-federal
source to conduct cperative R&D that is
consistent with the laboratds mission. The
partner mg provide funds, facilitiespegle, or
other resources. DOfrovides thepartner with
access to facilities and partise; external
participants receive no federal funds.gRis to
inventions and other intellectugkroperty are
negotiated between the laborayorand the
participant.

PRDAs argorogram announcements which solicit
a broad mix of advanced devpinent and
demonstrationproposals. A PRDA rgquests
proposals for a wide rage of technical solutions
to goecific EM problem areas. Mulple awards,
which mg have distinct pproaches or congts,
aregeneraly made.

The ROA seeks advanced research and technol-

ogies for a broad sge of cleanp needs and

pgorts gplied research raging from concet

feasibility to full-scale testig. Each ROA is pen

continuoydbr a full year followirg the date of

issue and includespartial procurement set-aside

for small businesses.

Develgers and vendors of innovative technolo-
gies interested in more information about DOE’s
technolgy develgpment efforts should contact

the DOE’s Center for Environmengd-Mana
ment Information, toll-free, at 800-736-3282.

Technology Focus Areas

DOE rgoizes that DOE cleaips provide an
jpportunity for develgers of innovative tech-
nafiies. DOE's technolgy-related research and

depelent activities taget five “Focus Areas”
that peesent kg remediation and waste man-
geanentproblems within the DOE coptex. Five

areas for the devgiment of cross-cuttm
technolgies also have been established.

Each Focus Area inclugesiic catgories of
technotes that rquire research and develo
ment. These are:

Subsurface Contaminants Focus Areawhich
is develping
environmental problems
hazardous and radioactive contaminants in soil
andgroundwater that exist thrghout the DOE
conplex, includirg radionuclides, hegvmetals,
and dense, nogaeousphase lguids. Numerous
contaminanplumes have contaminated soil and
groundwater. Some of these contaminants have
migrated from the numerous landfills at DOE
facilities, and SCFA is rgensible for spplying
technolajies for the remediation of radioactive
and hazardous buried waste, as well as for
develging new or alternative technaies forin

situ
characterization of these sites. Techgglo
develged within this pecialty area willprovide
effective methods to contain contaminplumes
and innovative technoyes for remediatig
contaminated soils andgroundwater,

technolgies to address
associated with

stabilization and nonintrusive

with
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emphasis onin situ technolgies to minimize
waste diposal costs andpotential worker
exposure.

Mixed Waste Characterization, Treatment,
and Disposal Focus Areawhich planned to
conduct a minimum of thregilot-scale demon-
strations of mixed waste treatmepstems, usig
actual mixed waste yn1997.

Radioactive Tank Waste Remediation Focus
Area, which has concentrated on four DOE
installations where most DOE undesund
storaye tanks are located.

Facility Deactivation, Decontamination and
Material Disposal Focus Area which is in the

process of selectia site for a full-scale dem-
ons#tion of facility decommissionig technolay
with an ephasis on the regcling of con-
taminated buildig materials for reuse within the
DOE conplex.

Cross-cuttig technolgies are defined as those
which overlg the boundaries of Focus Areas, and
technol@ies develped in these areas will be used
in Focus Area testghand evaluationprograms
wherever thg are gplicable. These areas are:
Characterization, Monitorgy and Sensor
Technolgy; Efficient  Separations and
Processig; Robotics; Innovative Investment; and
Pollution Prevention.
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U.S. Environmental Protection Agency Cleanup Programs

Hazardous Waste Cleanup Sites

The Syerfundprogram for the clearuof closed

or abandoned hazardous waste sites is adminis-
tered ly EPA under the Coprehensive Envi-
ronmental Rgionse, Comensation, and Liabiljt

Act (CERCLA). Since 1980, therimary re-
sponsibility for site cleanps has shifted from
EPA to reponsible parties. Currenyl, almost
75% of all cleanps are beig implemented i re-
sponsibleparties, with EPA or state oveghi.

Swerfund enphasizes remedies that include the
use of hazardous waste treatment techgieso
The use of innovative techngjes for Syperfund
cleany has been increagjninnovative treatment
technola@ies curreny account for more than half
of the treatment technaj@s selected for control-
ling waste sources.

EPA has an active research and demonstration
program for innovative cleamu technolgjies.
EPA’s primary mechanisms fopromotion of
innovative technolgies for site remediation are
testirg/verification programs such as the
Superfund Innovative Technolly Evaluation
(SITE) Prgram (seep. 26) and the Environ-
mental Technolgy Verification (ETV) Prgram
(seep. 24). EPA ponsors other integeng tech-
nology develgmentprograms and initiatives.

Remedies have nget been selected for hundreds
of sites on the NPL. In addition, EPA estimates
that 80% of future sites (either on the NPL or
otherwise rquiring remediation) will reuire
remediation of contaminategiound water, 74%
will require soil remediation, 15% sediments
remediation, and 10% slge treatment. The data
available on these sites indicate tlypes and
extent of treatment techn@y applications
needed in the future:

m Volatile omganic conpounds are the most
common contaminants, followed, metals
and semi-volatile @anic conpounds.

m Chlorinated VOCs are the most common
organic contaminant, followed yb other
VOCs, PCBs, PAHSs, apldenols.

®  The most common metal is lead, followed b
chromium, arsenic, and cadmium.

Based on contaminant occurrence and historical

technolgy trends, somegeneral observations can
be made about tipetential Sperfund market for
gecific technolgies. These observations do not
necessanl consider several other puortant
factors in rgnsetection, such as federal and
state cleamustandards, copeting technolgies,
other site characteristics, gnblic accgtance.

m Based on current trends, at least 30% of the
parfund sites will inplement innovative
techngles for some dgree of source

control. Innovative technofly use should
grow as more cost angderformance data
become available.

® The use of SVE technaijees for all y/pes of
VOCs is pexted to continue at current
levels, and rgaven increase.

m Thermal desqition for the treatment of
VOCs and PCBs méancrease.

m The selection of bioremediation atggdfund
sitey narease.

m  Alternatives to incineration for the treatment
of SVOCs are in demand.

®m Treatment of metals in soil peesents a
potentially large, but untpped, market for
innovative treatment.

® Newin situground water treatment technol-
ogies are ingreat demand. Pupand-treat
techngiles often cannot achieve desired
cleanpugoals.
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RCRA Corrective Action Sites

Approximatel 5,100 hazardous waste treatment,
storagge, and diposal facilities (TSDFs) nyabe
sulject to corrective action under the Resource
Conservation and RecoyeAct (RCRA). The
facility owners or perators are r@ensible for the
necessar corrective action, with oveight by
EPA or a state.

Between 1,500 and 3,500 of thgukated TSDFs
will require corrective action. A wide variebf
wastes, maynof which are similar to those found
at Syperfund sites, will rquire corrective action.
Some of the mosprevalent wastes include
corrosive and gnitable wastes, hegvmetals,
organic solvents, electptating waste, and waste
oil.

About half of all RCRA corrective action facili-
ties use off-site digsal remedies and half use
innovative treatment. Of the innovative technol-
ogies, about one-third each are SWEsitu bio-
remediation, and abowground treatmentpri-
marily bioremediation.

Underground Storage Tank Sites
Undeground storge tanks (USTs) contairgn

petroleumproducts or hazardous chemicals are
also rg@ulated under RCRA. Tank owners are

regonsible for remediation under state UST
programs. Mgor factors concernm UST site
remediation include the fajfowin

m As of 1995, pproximately 306,000 UST sites
rguire cleanp. Of these, 131,000 sites have
completed cleanps, leavig a universe of

170,000 rguiring some level of cleanu An
additional 100,000 releases grectd ly
2000. There is an avega of almost three
taks per site. Per site cleapiwcosts rage
from $10,000 to $125,000 for soil remediat-
ion and $100,000 to $1 milliorgfound
water remediation. At an ageraost of
$125,000, thatential UST market could
reach $34 billion.

m Approximately 98% of USTs contaipetro-
leum products and 2% contain hazardous
materials.

®m About 68% of UST cleams use innovative
technolgy. For sites contaminated with
petroleum, landfillirg is used most figuently
at sites (one-third), followed matural
attenuation, bipiles, soil vacuum
extraction,landfarmig, and thermal
desoption. For sites withground water
contamination, natural attenuation is the most
common remey followed by pump-and-
treat, air parging, andin situ bioremediation.
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FEDERAL SITE REMEDIATION
TECHNOLOGY DEVELOPMENT
ASSISTANCE PROGRAMS
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Interagency R&D Assistance Programs

Rapid Commercialization Initiative

Coordinating Agency. U.S. Dgoartment of Commerce

Participating Agencies  U.S. Dgoartment of Defense, U.S. partment of Enagy, U.S. Environmental
Protection Ayengy, California EPA, Western Governors’ Association, Southern
States Engyy Board

The Raid Commercialization Initiative (RCI), an inteyengy effort coordinatedythe U.S. Dpartment

of Commerce, fosters cperative interaction of thgrivate sector, states, and Fedeg@reties to hel bring
environmental technogipes to market more padly and efficienty. RCI acts as gatewg to other federal
ageng programs thaprovide gportunities for environmental techngpdemonstration, verification, and
transfer. RChprovides in-kind assistance for selected pames with commerciatiread/ environmental
technolgies in four catgories: avoidance; control; monitogrand assessment; and remediation and resto-
ration.

The primary goal of RCI is toprovide services to industrthat hep lower three kg barriers to
commercialization:

(1) finding sites for full-scale technaly demonstrations;
(2) evaluatig and verif/ing technicalperformance and the costgdrformance of technofjes;
(3) promoting regulatory accetance of verified data and gediting the permitting process.

The selection of technadges forparticipation in RClprograms centers on two criteria:

« The technolgy addresses environmental and market needs, with a focus on solutmivst
sector needs and added considerationgpliGation topublic sector environmentaloblems.

 There is a cleapath to commercialization and the techmgylas only a few, final stps from
commercialization, such that tegjjrevaluation and verification will copfete theprocess.

Marketing, financirg, or production assistance are not available under RCI. Bttens from federal laws
and r@ulations also are not available under RCI. Paudicis in RCI are selected thghuprogram
announcements and an intengeer-reviewprocess that examines both technical and business soundness.

Contact: Stanlgy Chanesman
U.S. Dgoartment of Commerce
H4418
Washirgton, DC 20230
202-482-08250

Website: http://rci.gnet.og/
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Small Business Innovative Research Program/Small Business
Technology Transfer Research Program

Coordinating Agency: U.S. Small Business Administration

Participating Agencies  U.S. Environmental Protectiong&ng/, U.S. Dgoartment of Enegy, U.S.
Department of Defense, others

The Small Business Innovative Research (SBIRyRra is a multi-media assistanm®gram degjned to
assist angromote U.S.-owned gh technolgy conpanies with 500 or fewer guioyees. SBIR activities
are overseenythe Small Business Administration. Funglis provided to corpanies throgh grants and
contracts awardedylSBIR program offices in 11 Federabancies. Eachgengy offers at least one SBIR
program solicitation annuallthat pecifies theypes of research to be funded.

SBIR is a three-sfegrant and contragtrogram. Phase ¢rants and contracts are awarded in amounts of
$60,000 to $100,000 each for techrpldeasibility studies that can laspuo six months. Onl Phase |
recipients are etiible for Phase Il awards. Phasegiants and contracts can last from one to years of
principal research and deveiment, and rage from $150,000 to $750,000. Phase Il furgdissistance is
provided either throgh commercial pplication with additional fundig from theprivate sector, or thragih
non-SBIR fundig provided ty theparticipating agencgy for research and dev@iment in areas gfarticular
interest to the@gengy.

The Small Business TechnglpTransfer Prgram (STTR) epands fundig opportunities in the federal
innovation research and devgoent arena. Under STTR, pesific percentae of federal R&D fundig

for five agencies (includig DoD and DOE) is reserved for awards to small business apdafibrresearch
institutionpartners. Thesegancies degnate R&D tics and acqa proposals. Small businesses must meet
certain elgibility criteria (similar to SBIR) tgarticipate in the STTR Pgram.

Following submission oproposals, gencies make STTR awards based on small businepsffioresearch
institution qualification, dgree of innovation, and future markmitential. Small businesses that receive
awards omgrants then bgin a threephaseprogram. Phase | is the stanp-phase, with awards ofputo
$100,000 for pproximatel oneyear fund the eploration of the scientific, technical, and commercial
feasibility of an idea or technaody. Phase 1l awards ofputo $500,000, for as lgnas twoyears, to egand

on Phase | results. Dugrthis period, the R&D work igerformed and the deveder bagins to consider
commerciapotential. Ony Phase | award winners are considered for Phase II. Phase llp&itiebdurirg
which Phase Il innovation moves from the laborgiato the markgilace. No STTR funds gyport this
phase. The small business must find fugdimtheprivate sector or other non-STTR federg¢nag/ funding.

Contact: U.S. Small Business Administration
Office of Technolgy
409 Third Street, SW
Washirgton, DC 20416
(202) 205-6450

Website: http://www.sbagov/SBIR/
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U.S. Department of Defense R&D Assistance Programs

Air Force Center for Environmental Excellence

The Air Force Center for Environmental Excellence (AFCEE) has an Innovative TeghRotgram that
identifies and field tests innovative site characterization, remediatiopoHuiibn prevention technolgies,
with an enphasis on technoliies that save time and mgnand facilitate comliance with air, soil, and
water rgulations.

Special areas of interest within the Innovative TechgglBragram include:

remediation technolges to treat fuels, chlorinated solvengssticides, PCBs, and hgametals;
vapor phase cpture and treatment;

cost effective site characterization;

stripping and removal oprotective coatigs;

parts cleanig and degreasimy; and

industrialprocess sluge treatment.

Successfuprojects have been based on sound scieptificiples and offer widgsead plicability to Air
Force sites andgnificant cost savigs.

Contact: Mary Urey
Air Force Center for Environmental Excellence (AFCEE)
Technolgy Transfer Division
8001 Arnold Drive
Brooks AFB, TX 78235-5357
210-536-4419

Website: http://www.afcee.brooks.af.mil

Environmental Security Technology Certification Program

ESTCP’sgoal is to demonstrate and validgtemising, innovative technolgies that taget the D@artment
of Defense’s (DoD’s) most gent environmental needs. These techgiekprovide a return on investment
through cost savigs and inproved efficieng. ESTCP’s stragy is to select lalproven technolgies with
broad DoD and markepgication. Thesgrojects are ggressivey moved to the field for gorous trials that
document their cosperformance, and markpotential. To ensure that the demonstrated techeddave
a real inpact, ESTCP incqorates theselayers in the devefament and execution of each techrgylo
ESTCP demonstrations—

* Address real DoD environmental needs.

» Significantly reduce costs and risks angedite inplementation.

« Document and validate the cost gaiformance of new technaies for DoD end-users and the
regulatory communiy.
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The ESTCP Process (below) ensunggreved technolgies meet DoD environmental chaligs:

* DoD environmental guirements arepecified.

e ESTCP reguestsproposals.

* Rigorous and epert scientific reviews are made.

« ESTCPprojects are selected in cleameonpliance, andollution prevention.
* Technolmjies are demonstrated and evaluated at DoD sites.

» Cost andperformance data are validated.

« Effective and affordable techngjies are transferred across DoD.

Contact: Dr. Jeffrey Marqusee
c/o ESTCP Prgram Office
1725 Jefferson Davis Hhway, Suite 1100
Arlington, VA 22202
(703) 412-7688
E-MAIL: estgp@bah.com

or  Dr. Jeffrg Marqusee
Director, ESTCP
901 N. Stuart Street, Suite 303
Arlington, VA 22203
(703) 696-2120
E-MAIL: marqug @a@.osd.mil

Website  http://est@.xservices.com

National Environmental Technology Test Sites (NETTS) Program

The National Environmental TechnglpTest Sites (NETTS) Pgoam $onsored i SERDP, is an
environmental technodfy testirg and evaluatioprogram thatprovides locations, facilities, andgoort

for gpplied research demonstration, and evaluation of innovative @eamiicharacterization

technol@ies that are candidates for Installation Restoration efforts at DoD facilities. NETTS, which is
manaed under the SERDP ClegnBragram, promotes technolgy transfer from research pooof-of
principle demonstration and facilitatespexitious transfer of technaj@s betweemgovernment

agencies and thprivate sector.

There are currentlfour DoD SERDP NETTS Test Sites and one NETTS techggagport center
which primarily focus on theroof-of-principle demonstrations of cleaptechnolgies. The consist
of:

« Dover NETTS Test Site: The Dover National Test Site (DNTS) at Dovergk&8des sites
where research can be conducted on thegoangletection, monitorgy and cleanp of solvent
and fuel contaminants in the subsurface. Dgii&vides a urque @portunity for conducting
experimental, contained releases of dense goeausphase lgquids (DNAPLs). DNTS also
provides other well-characterized contamingilenine sites and gyort services.

* McClellan NETTS Test Site: The Air Force also mgesma Chlorinated ytirocarbon Remedial
Demonstration Site at McClellan AFB, whiplovides areas to evaluate invgative
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technol@ies and remediation techngles for chlorinated ydrocarbons contamination in soil
andgroundwater.

Naval Facilities Egineerirg Service Center NETTS Test Site: The Environmental Techgolo
Demonstration Site at Port Hueneme, Califorpiayidesin situ andex situlocations to
demonstrate advanced fugidnocarbon remediation techngles for treatment of Navspecific
fuels contamination in soil argtoundwater. Areas include a soil stpibk facility
contaminated with fuels; an 11-aga&soline statioplume; and undground storge tank and
spill areas.

Former Wurtsmith AFB NETTS Test Site: The National Center fogtated Bioremediation
Research and Devglment at Wurtsmith AFB, Miclgan, co-ponsored i EPA and the
universiy of Michigan, gerates a controlled field test-bed fagilibr investpations to spport
the deggn and egineerirg of integrated bioremediatiorystems. Thigroject focuses om situ
bioremediation of surface soils, subsoils, surface watergnshdwater contaminateq fuels,
solvents and other ganic substances.

EPA NETTS Technical S$yport Center: EPA also cgeensors the Consortium for Site
Characterization Technay, establishedythe National Egosure Research
Laboratoy/Characterization Research Division, Lag#® Nevada, which identifies,
demonstrates, evaluates, verifies, and transfers data about innovative ngymieasurement,
and site characterization techngiss. Plannig assistance is offered to devedos to ensure
verified data collection and to extend thpplecation of new technolgies to other sites.

Contact: NETTS Princpal Investoator:

Mr. Jack Robertson
HydroGeoLajic, Inc.
1155 Herndon Parkwa
Suite 900

Herndon, VA 22070
(703) 736-4560
E-MAIL: jbr@hgl.com

Individual Test Locations:

Air Force: Air Force:

Dover National Test Site Chlorinated/éifocarbon Remediation
Mr. Steve Farrigton Technolgies

Air Force Research Laborayor Mr. Tim Chgman

P.O. Box 02063 SM-ALC/EMR

909 Arnold Drive Extension 5050 Dugid®lvd, Suite 3

Dover AFB, DE 19902-6600 McClellan AFB, CA 95652-1389
PHONE: (302) 677-4100 PHONE: (916) 643-0830, ext. 412
E-MAIL: sfarring@ara.com E-MAIL:

chgpman.timotly@email.mcclellan.af.mil
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Nawy: EPA:

Advanced Fuel Mdrocarbon Remediation In-situ Bioremediation Techgel®
Technolgies Dr. Michael J. Barcelona
Mr. Ernest Loy Department of Civil and Environmental
Naval Facilities Egineerirg Service Center, Eyneering
ESC 411 IST Buildig — 1221
560 Center Drive Universitof Michigan, North Carpus
Port Hueneme, CA 93043 2200 Bonisteel Boulevard
PHONE: (805) 982-1299 Ann Arbor, MI 48109-2099
E-MAIL: elory@nfesc.nay.mil PHONE: (313) 763-6512

E-MAIL: mikebar@emgin.umich.edu
EPA:
Site Characterization Techngles
Eric Koglin

U.S. EPA NERL, CRD-LV

P.O. Box 93478

Las Vagas, NV 89193-2478

(702) 798-2432

E-MAIL: koglin.eric@egamail.goagov

Website: http://www.hgl.com/serg/netts/default.html

Naval Environmental Leadership Program

The Naval Environmental Leaderpti*ragram (NELP) seeks to prdite cleanp and conpliance at two
Naval installations (Naval Air Station North Island, SanddieCalifornia, and Naval Station Mport,
Jacksonville, Florida) usgiinnovative technolgies and focused magament. The two NELP bases
serve aprototypes for identification, devepment, testig, implementation, evaluation, and refinement
of new initiatives and eport of successful@plications for inplementation apart of the Nay’s
Environmental Mangement Prgram.

Interestecpublic or private sectoparties inpossession of innovative techngies that mg be
implemented at full-scale to address environmepratblems at the two NELP bases and that address
problems of concern in the Ngwide environmental magamentprogram mg be elpible to

participate in NELP. Innovative techna@ies are selected and included in thegPam throgh a variey

of mechanisms. The NELP Initiative solicfiooposals for innovative technaies via theCommerce
Business Daily

NELP enphasizes full-scale techn@yg implementation to solve an environmerpebdblem at one of the
NELP bases. It is not an R&Brogram; however, the NELP Initiative maerve as a host for technglo
demonstrations if the develer requires a demonstration site, once the NELP bases meets the
requirements for a successful demonstration, and fyridiprovided ty the develper or other source.
Successful demonstrations will lead to full-scalplementation at the NELP base and within the
execution of the Nays Installation Restoration Pgoam.

Contact: Ted Zarobelry
Naval Facilities Egineerig Command*
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200 Stovall (Code ENV-CL)
Alexandria, VA 22332-2300
703-325-8176

* effective Awgust 1998:

Naval Facilities Egineerirg Command
Washirgton Naw Yard

Building 33

901 M Street SE

Washirgton, DC 20374

Website: http://www.nasni.nay.mil/nelp/

Strategic Environmental Research and Development Program
Coordinating Agency: U.S. Dgoartment of Defense
Participating Agencies: U.S. Dgartment of Enagy, U.S. Environmental Protectiongdncgy

The Stratgic Environmental Research and Deyetent Prgram (SERDP) is a multigngy program
funded throgh the D@artment of Defense. SERDP pesds to environmental needs of DoD, @on
with those it shares with the partment of Eneagy, the Environmental Protectiongéngy, and other
federalgovernment gencies.

SERDP seeks to idengifdevelg, demonstrate, and transition techrgyidor four thrust areas. The four
thrust areas corrpsnd to the foupillars of DoD’s Environmental QualitPragram: environmental
cleany technolagy is one of the thrust areagegific ojectives of the cleaquechnolgy thrust area
focus on conductimresearch and deveglment to achieve more effective and efficient environmental
characterization, assessment, monigrand cleanp of soil, sedimentgroundwater, surface water, and
structures contaminated past defenseractices with hazardous materials (inclugimeploded
ordnance), and toxic substances. The clpaechnolgy area also seeks to:

» develp cost-effective methods to determine fate, tpans and effects of contaminants related
to defense activities;

* develp risk-based modelqnmethods for establishgrcleany priorities; and

« facilitate transfer of technady to field use lp means of th@roof-of-principle demonstration of
R&D projects,particularly, at the SERDP National Environmental Techggldest Sites.

On an annual basis, SERDP soligitsposals from the federal amtivate sector in the areas of site
characterization, monitorg remediation, and risk assessment. Baar pecific statements of needs
are issued. For currentpios of interest and information on how to become involpéhse see the
SERDP web site.

Contact: Dr. Femi A. Ayorinde
SERDP Prgram Office
901 N. Stuart Street, Suite 303
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Arlington, VA 22203
(703) 696-2118
E-MAIL: ayorinfe@ag.osd.mil

Website: http://www.hgl.com/sergd

Unexploded Ordnance Technology Demonstration Program
JPG Phases |, II, lll and Live Site Rrots

The Comyressionaly funded Unegloded Ordnance (UXO) Techn@yp Demonstration Pigram has
established technaly performance baseliney ldemonstratig and hghlighting the stregths and
cgpabilities of numerous UXO technges.

The U.S. Arny Environmental Center (USAEC), partnershp with the Naval Eglosive Ordnance

Disposal Technolgy Division, has conducted over 60 demonstrations of UXO characterization and
remediation technolly. Phase |, Phase Il and Phase Ill were conducted in 1994, 1995 and 1996 at the
U.S. Arnry Jefferson Provig Ground in Madison, IN. These demonstrations vperéormed on a

controlled test site contairgra known baseline of gulaced, inert ordnance.

Additional technolgy demonstrations were conducted dgrir®95 at five sites located thighout the
United States that contained live ordnance.dess has funded a Phase IV effort with demonstrations
to be conducted in the summer of FY98. ThegRrm has been structured to demonstrate and evaluate
systems which are used for detection, identification and remediation of UXO.

Program Obectives and Benefits

Theprimary oljective of this demonstratigmogram has been to evaluate, establish and advance UXO
technolgy performance. Prior to this, no broad techiggiperformance baseline existed. A framework
has been established to better understand and assess UXO wgehhddtitionally, Pragram
demonstrators have benefited frongardata feedback; thie@re better able to undertake or continue
system inprovements. Therimatry focus of the Phase IV effort, to be conducted dyttie summer of
1998, is to advance @et discrimination and classification tectumes.

Available Reports

Details of the multphase demonstratiqgerograms can be found ublished reorts. The most recent

document is entitled: UXO Techngip Demonstration Pigram at Jefferson ProwinGround, Phase llI,
April 1997. These maorts and additional information can be obtaingabntactig USAEC’s hotline or
by e-mail.

Technolgy Caoabilities

Results of the most recent Phase Ill demonstrations show that overall tggtuetiection rates have
improved since the initial Phase | Demonstrationgfam (1994). Phase 11l results show that
state-of-the-art technaly is cgable of detectig a substantigbortion of enplaced ordnance (over
95%). However, gnificant technolgy limitations still exist.

DO NOT QUOTE OR CITE 19



There has been no substantial d®aim the abiliy of demonstrators to discriminate UXO from
non-UXO material (clutter). This deficienés a mgor cost driver in UXO characterization due to
additional data angsis reuirements and subggent unnecessaexcavation. Durig the Phase IV
demonstration effort, thgovernment igartnerirg with a selecgroup of demonstrators to advance the
ability to characterize and discriminate UXO. Remote excavation of UXO has been shown to be
feasible; the ystems were able to locate, excavate and handle the UXO; howeyexaifgeslow and
inefficient.

The Future

The UXO Technolgy Demonstration Pgram has hghlighted the cpabilities and limitations of UXO
technolgies. Demonstrators show continuecgmvement in detectioperformance. But because there
has been no substantialprovement in the abiljtto discriminate UXO from the clutter, focused efforts
are needed. The Phase |V effort, curnentiderwa, will capitalize ypon theprevious UXO

technola@ical investmentsyfocusirg on taget discrimination and reduction of false alarms rates. This
will provide thegovernment with economical and effective techgglthat will sgnificantly reduce the
overall cost of UXO clearancey bbeducirg the number of anomalies which must be found.

Contact: U.S. Arimy Environmental Hotline
(800) USA-3845, DSN 585-1699

Website: http://aec-www.g@gea.arny.mil:8080prod/usaec/et/uxfggfs.htm

U.S. Army Environmental Center

The Environmental Technaly Transfer and Technajy Demonstration Branches within the Pollution
Prevention and Environmental Techrgtdivision (P2&ETD) develp, demonstrate, and deliver tools
to hep the Arny sustain readinesprotect resources, and imove soldiersuality of life. These
programs enable the Amyrto test and ipplement cost-effective techngies inpollution prevention,
conservation, copliance, and restoration. From cleardevices to better wa of doirg business, these
innovationsprotect the environment while gporting military operations, installation magament, and
material develpment.

P2&ETD assesses Agrenvironmental needs and works with researchers and future userptto ada
ideas. P2&ETD searchgsvernment labs or finds “off the shelf” commercial tools vptential
military application. P2&ETDproduces “real world” cost angerformance dataybtestirg lab-proven
technolgies in field demonstrations. P2&ETD hpsltransfer successfptoducts to the Arm
communiy, trackirg technolgy performance and user needs even after the demonstration.

P2&ETD’s guidance and technical gport programs address the main elements of theydsm
environmentaprogram, meetig specific user needs goollution prevention, conservation, cqiance,
and restoration, as well agegializedprograms in SCAPS, UXO, and Rga XXI.

Technolgy is a mgor wegon in the Arny’s efforts to defend the nation apibtect its environment.
Throwgh thesgorograms, USAEQives the Arny ready access to the most effective and affordable
environmental tools.
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Contact: Mr. James |. Arnold, Jr.
U.S. Arny Environmental Center
Attn: SFIM-AEC-ET (Arnold)
APG, MD, 21010-5401
Fax: 410-612-6836

Website: http://aec-www.@gea.arny.mil:8080prod/aechome.htm

U.S. Department of Energy R&D Assistance Programs

Industry and University Programs Area

The mission of the Industand Universy Pragrams Area is to idengifandprovide develpment spport
for technolgies that shovpromise in addressinDOE’s Environmental Marggment needs, butaeire
proof-of-principle experimentation and alreggbroven technolgies in other fields that geire criticalpath
experimentation to demonstrate feasipilior adatation to pecific EM needs.

The undenjing ohjective is to ensure thptivate industy, other Federalgencies, and universities are jora
participants in develping and deloying new and emeing technolgies. Tools used to achieve this
objective include Pgram Research and Devptoent Announcements (PRDAs, see21), Research
Opportunity Announcements (ROAs, s@e 21), Coperative Research and Devetoent Agreements
(CRADAS), othemgrants, and intergencg/ agreements (IAGS).

Contact: Jeffrey Walker
U.S. Dgartment of Enagy
19901 Germantown Road
Germantown, MD 20874-1290
301-903-7966
301-903-7457 fax

Program Research & Development Announcements/Research
Opportunity Announcements

Pragram R&D Announcements (PRDAs) and Researphd@tunity Announcements (ROAs) are DOE’s
mgor assistance vehicles for devgitgy technolgies. PRDAs solicit a broad mix pfoposals where R&D,
including demonstration, testipand evaluation, is gaired within broad} defined areas of interest. DOE
may issue a PRDA in rgense to an individuaprogram need such as the clepnof a particular
contaminant at apecific site. Multple awards forproposals, which mga have varied pproaches or
concepts, aregeneraly made. Numerous PRDAs mbe issued eagfear.

ROAs solicit industy and academiproposals throghout theyear (“rolling admissions”) foipotential
contracts in pplied research. ROAs pport research efforts for the devpfoent of technolgies withpoten-
tial gpplication in the EMprogram. Aproposed technolgy should inprove DOE’s cpabilities in areas such
asin situ remediation; detection, characterization, and monipfficient sgarations technolgy for
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radioactive waste; and robotics. ROAs published in th&Commerce Business Dailjheprogram includes
some set-asides for small businesses. DOE paté&s makig 25-30 awards thrgh an active ROA at its
Morgantown facilit.

For information on the full rage of DOE/EM assistang@ograms, contact the EM Central Point of Contact
(CPOC). The CPOC is a referral service thaeeites and monitorivate sector interaction with EM. The
CPOC can identyflinks between technoges andorogram needs and conngaitentialpartners with an
extensive network of Hegdarters and fielgprogram contacts.

Develgoers cargain more information on DOE’s business and resegypbrtunities ly obtainirg theU.S.
Department of Energy Environmental Cleanup Technology Development Program Business and Research
Opportunities Guid¢DOE/EM-0115P). Th&uidecan be obtained from the National Technical Informa-

tion Service (NTIS, seg. 30).

Contact:. EM Central Point of Contact
U.S. Dgpartment of Enagy
19901 Germantown Road
Germantown, MD 20874-1290
800-845-2096
301-903-7238 fax

For information on ROA awards thrglu the Mogantown Enegy Technolgy Center:

Contactt Thomas Martin
304-291-4087

TechCon

TechCon is a DOBrogram develped to increase the use of commergialailable technolgies at DOE

cleanp sites with an ephasis on technogiies that have shown gerior performance characteristics.
TechCon’s mission is to idenyif screen, and gport the inplementation of available environmental
technol@ies from both therivate andpublic sector in the U.S. as well as from international sources.

The TechCon Pgram works with sites to idengif clean-yp needs, finds commercigllavailable
technolgies and services that hamevenperformance gaabilities, matches techndies to needs at DOE
sites, and delivers information on these techgielto sitepersonnel. B connectiig representatives of
technol@y conpanies with those at remediation sites, Tech@omotes the use of available techryis
and resolves barriers to their fieldpication.

A key to TechCon’s success is pnoving communication amanconpanies, site qgresentatives, and
regulators. To that end, TechCon has instituted an electronic mail discussion list that is hosted at ANL. With
over 60 members, includiDOE, EPA, site contractor, and techrgpl@onpary personnel, this e-mail list
facilitates dissemination of information and carpexdite the matchm of technolgy needs with
commercialy available technolgies.
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Contacts

Dale Pflyy Duane Deoryi

Argonne National Laboratgr Pacific Northwest Laboratgr
9700 South Cass Avenue P.O. Box 999

Argonne, IL 60439 Mail Stp K8-04
630-252-6682 Richland, WA 99352
630-252-6414 fax 509-372-4278
dpflug@anlgov 509-372-4394 fax

Website: http://www.ead.anbov/~techcon/index.html

Technology Development Initiative

DOE’s Technolgy Deployment Initiative (TDI) seeks to:

achieve mulple deloyments of cleanu technolgies andprocesses that prdite DOE’s
environmental mamggment effort,

obtain thirdparty validation of cost savis,

facilitate the reinvestment of cost saysrto increasearticipation in theprogram, and

break down barriers to the plementation of new technalies.

Under TDI, technolgies selected fomparticipation and dployment sgpport DOE’s environmental
manaement mission angrovide for multple gpplications. Applications include a PriconPrgposal that
compares an estimated cost with that of a baseline teatpyidlee technolgy should accelerate or reduce
the cost of that referenced baseline, or bothplidations must also include a commitment from the
proposing DOE site manger. TDI fundirg is for dgloyment of commercial-regdechnola@ies, rather than
demonstrations.

Rankirg criteria for gplicants are divided into four areas:patt/technical pproach; business magement
approach; stakeholder/galatory man@gement @proach; and cost. Incentives for deyedos toparticipate
in TDI include the availabilit of funds to accelerate pleyment and clearp) increased visibilit for the
technol@ies throgh deployment and thgeneration of validated cost sag# multple state acq#ance of
the technolgy, and the pportunity for reinvestment of cost sags.

Contacts:

TDI Team To send rgular mail to the TDprogram:
Jeff Walker - DOE-HQ

Kurt Gerdes - DOE-HQ (Contact Name)

Jihad Ajayoushi - DOE-ID TDI Spport Office

Julie Conner - DOE-ID 502 South Woodruff

Susan Prestwich - DOE-ID Idaho Falls, ID 83401

Fax (208) 528-2401
E-MAIL: tdi@wpi.org

Website: http://wastenot.inegov/tdi
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U.S. Environmental Protection Agency R&D Assistance Programs

Environmental Technology Verification Program

Over theyears, EPA has evaluated techigi#s to determine their effectivenespisventirg, controllirg,

and cleanig up pollution. EPA has epanded these efforts/bnstituting the Environmental Technalg
Verification (ETV) Prgram to verif theperformance of a lger universe of innovative technical solutions

to problems that threaten human health or the environment. ETV accelerates the entrance of new environ-
mental technolgies into the marketace ly swpplying technolgy buyers and devefmers, consultig
ergineers, States, and EPA dens with hgh quality data on th@erformance of new technaies.

ETV expandspast verification efforts, such as the Sipiegram (see. 26) for remediation technaies,
into multiple pilot areas. In theseilot areas, EPA utilizes the partise of partner “verification
organizations” to degn efficientprocesses for conductrperformance tests of innovative techrgs.
EPA selects itpartners from both thpublic andprivate sectors includnFederal laboratories, States,
universities, angrivate sector facilities. Verification ganizations will oversee andpart verification
activities based on tesgrandqguality assurancerotocols develped with iput from maor stakeholders/
customemgroups associated with the techngjoarea.

Verification under ETV means confirmation of tperformance characteristics of a commercial-yead
environmental technogiies throgh the evaluation of gbctive andjuality assured data. ETV'’s @eted
customers are:

» Technol@y users angurchasers
* Technolagy enablers
- permitters, rgulators
- consultig ergineers
» Technolgy develgers and vendors

Eachpilot will announce its intention to lgé acceting technol@ies for verification in th&Commerce
Business Dailyand in the traderess. Thepilot areas include the Consortium for Site Characterization
Technolgy (see NETTSrogramp. 15). By theyear 2000, EPA envisions that the Epkdgram will be
conprised of numerougublic andprivate testilg entities coverig all mgor classes of environmental
technolay.

Contact: Penelpe Hansen
U.S. Environmental Protectiong&ncgy
TCS/NRMRL/ORD (8301)
401 M St., SW
Washirgton, DC 20460
202-260-2600

Website: http://www.epagov/etv/
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National Center for Environmental Research and Quality Assurance

The EPA National Center for Environmental Research and @uagurance (NCERQA), administered
by the EPA Office of Research and Devtent, haprimary reponsibility to issue and maga research
grant and fellowshi programs degined to epand EPA’s science and techngjobase and thpool of
qualified environmentgbrofessionals. NCERQA also serves as EPA'’s fpoadt onquality assurance and
peer review. NCERQA is copnised of four divisions:

Environmental Egineerirg Research
Environmental Sciences Research
Quality Assurance

Peer Review

The Environmental Egineerirg Research Division (EERD) is nsible forplanning, administerig, and
manajing the following programs:

« grants for researcprojects and centers in thegimeerirg disciplines relevant tgublic health and
ecoystemprotection;

¢ EPA’s participation in the Small Business Innovation Researclgiaro (seep. 13) and the
Stratgic Environmental Research and Deyetent Prgram (see. 18); and

« coordination of ORD efforts in gport of the EPA-wide Common Sense Initiative.

Contact: Steve Lirgle
U.S. Environmental Protectiong&noy
EERD/NCERQA (8722)
401 M St., SW
Washirgton, DC 20460
202-260-4073
202-260-4524
E-MAIL: lin gle.stgphen@@amail.goagov

Website: http://es.inelgov/ncenga/

Remediation Technologies Development Forum

The Remediation Techna®s Develpment Forum (RTDF) was established in 199HPA to identiy
ways of workirg together with indusir to solve comlex hazardous waste remediatnblems. The RTDF
is gpen to all interestegarties and hagrown to a consortium gdartners fronprivate industy, government
agencies, and academia who share the comgnahof develping more effective, less cogthazardous
waste characterization and treatment tectgieto RTDFpartnershps undertake research, devaiment,
demonstration, testi and evaluation efforts to achieve common cleajoals.

The RTDF advances the devahoent of cost-effective techn@ies for the remediation of hazardous
wastes, and works to achieve thgeals ly:

* identifying priority remediation technotfy develmment needs;
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« establishig and overseemaction teams tplan and inplement collaborative researplojects to
address these needs; and
» addressig scientific, institutional, and gelatoty barriers to innovative treatment techrgpés.

RTDF members establish self-mgad action teams that bgmembers tgether to work on their ghest

priority problems. These teams define techgygleesearch needs, develand inplement researcproject

plans, andoroduce and disseminate scientifigatiredible results to facilitate broad apt@ce of the
technolay.

EPA facilitates the geration of the Action Teams and the RTDF Step@ommittee, and contributes its
research efforts to thjeintly-led projects. EPAprovides fundiig for RTDF research activities and Action
Team meetigs. Other federalgencies, indusy;, and academigarticipants alsgrovide fundirg, laboratoy,
and field spport for Action Teanprojects. Partigants in each Action Teapnovide fundirg and/or in-kind
syoport for the Team'’s research efforts.

RTDF is currenyf made p of seven Action Teams:

Bioremediation Consortium

IINERT Soils-Metals Action Team

In SituFlushirg Action Team
Lasgna™ Consortium

Permeable Barriers Action Team
Phytoremediation of Qganics
Sediments Remediation Action Team

Contacts

Robert Olexsg Dr. Walter W. Kovalick, Jr.

U.S. Environmental Protectiong&ncgy Technolgy Innovation Office (5102G)
26 West Martin Luther Kig Dr. U.S. Environmental Protectiorgéngy
Cincinnati, OH 45268 401 M Street, SW

513-569-7861 Washgton, DC 20460

703-603-9910

Website: http://www.rtdf.org

Superfund Innovative Technology Evaluation Program

The Syerfund Innovative Technoyly Evaluation Prgram was established/ lEPA’s Offices of Research
and Develpment (ORD) and Solid Waste and Egerey Reponse (OSWER) tpromote the devefament
and use of innovative techngies to remediate $erfund sites. The SITE Rymam places a gecial
enphasis on demonstragiriechnolagies, includirg sypport for bench-scale thrgh pilot-scale and field-
scale demonstrations, and includgsres of cost angerformance data. The SITE Bram consists of three
mgor conponents to achieve thegeals: a Demonstration Ri@am; an Emeaging Technolgy Pragram;
and a Monitorig and Measurement Techngies Prgram.

The Demonstration Pgoam generatesperformance, egineerirg, and cost data thrgh innovative
technolgy demonstrations. EPAublishes an annual solicitation f@roposals from develgers to
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demonstrate their technglies. Typical demonstrations tak@ace at Sperfund sites. Under the Rj@am,
the cost of the demonstration @isbetween the vendor and EPA. The venplys for the peration of the
demonstration, while EPpays for allplanning, sanpling, and analsis. EPA also maorts the results of the
demonstration.

The Emeging Technolgy Pragram syports bench-scale angpllot-scale develpment and testup of
innovative treatment techngi@s. EPApublishes an annual solicitation famoposals from develgers.

The Monitorirg and Measurement Techngies Prgram syports the develoment and demonstration of
innovative field technolgies that monitor, or measure hazardous substances.

Over theyears, the SITE Pgnam has completed demonstrations and issuegorés for over 100 tech-
nologies. The advent of environmental techgyldevelgpment and commercialization as natiop@brities

in the last fewyears, alog with the initiation of other EPA environmental techrgylgrograms, has led
EPA to review and reconsider the future role of the SITE®@ro in the overall federal environmental
technolay stratgy. For this reasorparticipation in the SITE Pigram ty newpartners has been tgorarily
sugpended.

Contact:  Annette Gatchette
U.S. Environmental Protectiong&noy
National Risk Mangement Research Laboragor
26 W. Martin Luther Kig Drive
Cincinnati, OH 45268
513-569-7696
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FEDERAL SITE REMEDIATION
TECHNOLOGY DEVELOPMENT
ELECTRONIC DATA BASES
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U.S. Department of Commerce

National Technical Information Service (NTIS) Bibliographic Data
Base

The National Technical Information Service (NTIS) Bilgliaphic Data Base is a self{sporting agency

of the U.S. Dpartment of Commerce and is thegest simgle source fopublic access to Fedenalroduced
information. NTIS is the Federabeng/ chaged with collectig and distributig Federal scientific,
technical, and agineerirg information. The NTIS collection covers current techgms, business and
manaement studies, forgn and domestic trade, environment and gydrealth, social sciencegneral
statistics, and hundreds of other areas. When Fedgatias and their contractors forwargogs and
other items to NTIS, these items are entered into the NTIPutenzed bibligraphic data base and become
part of the NTIS archive.

The NTIS bibligraphic data base contains data about Federal data and software filegougi®ment
inventions available for licensinreports on new technogies develped by Federal gencies, Federall
generated translations, angbogts prepared ly non-U.S.government gencies. An increasgproportion

of the data base consists opublished material oginating outside the U.S. Most NTIS records include
an abstract.

Contact: National Technical Information Service
U.S. Dgartment of Commerce
5285 Port Rgal Road
Springfield, VA 22161
703-487-4650
703-321-8547 (fax)

Website: http://www.ntisgov

U.S. Department of Energy

DOE R&D Project Summaries Web Data Base

Access to over 12,000 R&projects currenyl ongoing within the DOE can be found within thip@ication.
Prdects pertainirg to Departmental activities in Engy Research, Fossil Ergr, Environmental
Management, and Engy Efficiency and Renewable Engy, arejust some of the R&D digglines found
in the database.

The DOE R&D Prgect Summaries pgplication, develped ly the Office of Scientific & Technical
Information, contains a subset of thegBgment’'s FY 1995/1996 R&D holdjs. Ony projects contained

in the DOE R&D Trackig Database ytem with a Fundim Mechanism of Mamging and (perations
(M&O), Grant, Contract, Cqmerative Agreements (Non-CRADA), or Small Business Innovative Research
(SBIR) are now available thrgh this gplication. Additional R&D information such as Work For Others,
Lab Directed R&D, or the remairgrDOE Only R&D information is accessible to partment of Enagy
entities throgh the R&D Client/Server interface with thppropriate securit levels.
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Over 75% of the total Qmartment’s R&D holdigs are available thrgh this Web basedoglication. Prgect
descrptions and other information about th®jects mg be viewed afteperforming aquick search, toical
search, or an advanced search.

Website: http://www.doegov/rnd/dbhome.html

New Technology from DOE

New Technolgy from DOE (NTD) contains brief desptions of Dgartment of Enagy (DOE) research
results that havpotential for commercializationybUnited States industries. This data base is the
centralized source of online information on DOE technical innovations and advancements.

Each NTD record includes a techngyadescrption, patent status, secongasr pinoff applications,
literature citations, DOE laboragoand gonsorirg information, sufect descptors, and a contact for
further information. The NTD curregtcontains 1200 records from 1986 to gnesent. It is antipated
that older records datifrom 1983 will be added to the data base.

Integrated Technical InformationyStem

U.S. DOE Office of Science and Technical Information
P.O. Box 62

Oak Ridye, TN 37831

615-576-1222

The data base is available to DOE and its contractorsgitbe Intgrated Technical Information
System (ITIS). Public accesspsovided throgh the National Technical Information Service’s
Technolgy Transfer Prgram (seg. 30) .

ReOpt: Electronic Encyclopedia of Remedial Action Options

Rept provides information about remedial techrgés drawn from DOE, EPA, and indussources.
ReQpt provides descptions of over 100 technajies, breakig the information into cageries, including

application and rgulatoly information for neayl 850 contaminants. Rgbwas develped agart of DOE’s
Remedial Action Assessmengsemproject.

For each technotyy, Re(ot contains information for the followincategories:

Flow diggram Associated Technajies
Descrption Technical Constraints
Engineerirg or Desgn Parameters Relatory Constraints
Contaminant Aplicability References

Data Reuirements Previous gylications

ReQpt allows users to searcly media, contaminant, and theyhe functional manner in which the user
wants to restore the site (suchiassitu treatment) to focus the agais of those technafiies potentially
applicable to the scenario.
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The gstem is available on diskette for Federal staff and contractors under a Limited Government License
from the Enegy Science and Technay Software Center (ESTSC). Othersynparchase Ref through
Sierra Gephysics in Kirkland, Washigton, (1-800-826-7644, ext. 120).

Contact: Enegy Science and Technayg Software Center
615-576-2606
or
Janet L. Byant
Pacific Northwest National Laborator
P.O. Box 999
Richland, WA 99352
Phone: (509) 375-3765
Fax: (509) 375-6417
E-mail: j|_bryant@pnl.gov Janet Byant

Rept FAX Hotline:
509-375-6417

U.S. Environmental Protection Agency

Bioremediation in the Field Search System

The Bioremediation in the Field Searcis&m (BFSSprovides information on waste sites across the
county where bioremediation is bgjested or irplemented or has been cpleted. BFSS users can search
the database electroniggliview data ongecific types of bioremediation sites, apdnt reports of selected
information. Reistered users also receive EPfisarterly Bioremediation in the FielBulletin.

BFSS currenit provides information oex situandin situtechnolgies at more than 160 bioremediation
sites nationwide. The database includes full-scale remediation efforts and trgatagdili¢éasibily studies
that cover sites under EPA’'s CERCLA, RCRA, TSCA, and UST augh@réta for sites include location,
media, contaminants, and cost gedformance. BFSS is available online tigbouhe ATTIC (se. 37)
and CLU-IN (see. 38).

RREL Treatability Data Base

The Treatabiligf Data Basg@rovides a thorogh review of the effectiveness pifoven treatment technalies
in the removal or destruction of chemicals from media such as peiracid industrial wastewater, dringin
water,groundwater, soil, debris, slgd, and sediment. The data base includestbnke technolgies that
are commerciayl available. The data base is distributed to Federal, State, anddeeahments, forgn
governments, academia, indystand mawg othergroups.

The data base isganized ly chemical. For each cqound, the data base includes:

Physical/Chemical Prgerties
Freundlich Isotherm Data
Aqueous and Solid TreatabjliData
Scale (Bench, Pilot, or Field)
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Average Concentration of Contaminants in Influent and Effluent
Average Percentge of Removal
Reference Citations with a Reference Abstract

The RREL Treatabilt Data Base is searchable online tigtodTTIC (seepage 37) and downloadable from
CLU-IN (seepage 38).

Vendor Information System for Innovative Treatment
Technologies/Vendor Field Analytical Characterization Technology
System

The Vendor Information y&tem for Innovative Treatment Techngiks (VISITT) contains technical
information submittedypvendors of innovative treatment techrgle@guipment and services. The Vendor
Field Analtical Characterization Techngyp System (VendorFACTS) contains similar information on field
analtical characterization techngjies. Theseystems are degined for use ¥ hazardous waste clegnu
professionals wishigto learn about thepglication andperformance of these techngies.

VISITT and VendorFACTS contain data on vendors of innovative remediation tegiesdlm characterize
and treatground waterin situ, soils, sludes, and sediments. Thgstems do not include established
technolajies such as incineration ae# situgroundwater treatment. Techngles mg be at the bench-,
pilot-, or full-scale. Eaclprofile includes corpary information, technolgy descrption, and aplicable
media, wastes, and contaminants. Other informatigninadude unit costgerformance, waste limitations,
hardware and gacity, project names and contacts, treatap#itud/ cgpabilities, and references.

VISITT and VendorFACTS are free and available tigtoATTIC (seep. 37) and CLU-IN (sep. 38). The
systems are also available on diskette from EPA’s National Center for Environmental Publications and
Information (NCEPI, sep. 39).
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FEDERAL ELECTRONIC RESOURCES
FOR SITE REMEDIATION
TECHNOLOGY INFORMATION
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Federal Remediation Technologies Roundtable

The Federal Remediation Techngiks Roundtable (FRTR) is an intgesngy executive committee made
up of Federal gencies with hazardous waste clgamagonsibilities. The Roundtable was created to
facilitate the exchage of information angbrovide a forum fojoint action rgarding the develpment and
demonstration of innovative techngies for hazardous waste remediation. Roundtable mergbaecias
expect to complete mary site remediatiomprojects in the near future, and rgoie the inportance of
providing expedited access to Federal resources for techgolievelpers and others interested in
innovative technolgy develgment. Aspart of this effort, FRTR has established a site on the World Wide
Web toprovide access to FRTRtoducts angbublications. The address for the site ispifivww.frtr.gov.

Resources available on the FRTR website:

« Information on cost angerformance data perting, including the Guide to DocumentyCost and
Performance for Remediation Reots and Case Styd\bstracts.

« Remediation Technofies Screenig Matrix and Reference Guide, Version 3.0, an onlyedlow
pages” of remediation technajes that screens and evaluates candidate qgdanhnolgies to
assist remedigiroject mangers (RPMs) in selectgnamorg remedial alternatives.

» Conpleted North American Innovative Remediation Techgglbemonstration Pjects Data Base.

U.S. Department of Defense

Defense Environmental Network and Information Exchange

The Defense Environmental Network and Information Exgha(DENIX) serves as a centralized
communicatiorplatform for disseminatig environmental informatiopertainirg to DOD’s environmental
securiy mission area. It fosters online communications and tecyntiansfer amog DOD conponents.
DENIX contains a mesgag conponent as well as the pability for file transfers. DENIX includes
information on cleanutechnol@ies, policies, and rgulatolty information.

Thepublic may access DENIX at hit//denix.cecer.argnmil/denix/Publicpublic.html.

Fielding Environmental Solutions

Fielding Environmental Solutions jgrovided ly the U.S. Arny Environmental Center’'s (USAEC)
Pollution Prevention and Environmental Techiggi®ivision (P2&ETD). Thepurpose of this service is
to provide subscribers information on recgmublished documents and field demonstrations of
innovative technolgies, and to ghlight technolgy transfer efforts of the P2&ETD. jportant
messges will be disseminated thrgln an e-mail pproximately once a month. This will ghlight new
publications and events of interest to site remediation and site assepsyfesgionals. This free
service will be a method of bgihg thegap between the devegbers, rgulators, and user of innovative
technolgies.

For subscption information,go to: htp://aec-www.@gea.arny.mil:8080prod/usaec/et/listweb.htm.
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Technology Summary Sheets

The Air Force Research Laboratgkirbase and Environmental TechngjoDivision (AFRL/MLQ) has
develgped Technolgy Summay Sheets (TSSs) faublicize its research and devptoentprograms.

The TSSs describe mabilities, facilities (both laboratgrand test sites), research interests, collaborative
efforts, and the mar researclprojects angrograms corpleted or underwgain the Division. These
summay sheets identff new technolgies, provide information on how technaj®s are pplied, and

give results of completedprojects or the status of a@oing projects. Thg alsoprovide the name and
telephone number ogbroject mangers if additional information is needed.

The TSSs, alapwith software, technical perts,protocols, and manuals can be accessed ghrthe
AFRL/MLQ web page at: htp:\\www.ml.afrl.af.mil/divisions/md¢ymlg.htm.

U.S. Department of Energy

Environmental Technologies Remedial Actions Data Exchange
(EnviroTRADE)

The Environmental Technajies Remedial Actions Data Exclggen(EnviroTRADE) is an international
information gstem that matches environmenfbblems with potential technolgical solutions
combinirg information mangement techmjues,graphical interfaces, and the Ggraphical Information
System (GIS). EnviroTRADE was devged to identiy domestic and international environmental
technolgy market @portunities.

EnviroTRADE contains both forgn and domestic techn@®s and needprofiles. Users can identif
possible matches between worldwide environmental restoration and wastgemana needs and
technolgies. EnviroTRADE will alsoprovide general information on international environmental
restoration and waste mayagnent oganizations, sites, activities, fundirand contracts. Thgstem is user
friendly, providing visually oriented information such ghotagraphs, graphics, mas, and digrams of
technol@ies and sites. The/stem has gpanded into a ful functionally (GIS).

Website: http://em-50.em.dogov/et/et.html
U.S. Environmental Protection Agency

Alternative Treatment Technology Information Center

The Alternative Treatment Technglpinformation Center (ATTIC) is a free cquter bulletin board and
data baseystemproviding up-to-date information on innovative treatment techgigls. ATTIC provides
access to several ingendent databases as well as a mechanism for regifNiriext documents of ke
literature. The bulletin board features news items, bulletinspetanfiles, and a mesgiag system that
enables users to communicate anguest advice from another users and to segk finein the gstem
operator. ATTIC can be accessed witheaisonal corputer (PC) and modem.
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Data bases available thgiuATTIC include:

ATTIC Treatment Technolyy Database

RREL Treatabiliy Database (sge 32)

Bioremediation in the Field Searchstem (BFSS) (seg 32)

Vendor Information $stem for Innovative Treatment Techngiles (VISITT) (see. 33)
Undeground Storge Tank (UST) Database

Oil/Chemical 9ill Database

The dial-in number for ATTIC is (513) 569-7610. The FTP and Telnet address is cinbpa gav.e

ATTIC support line:
(513) 569-7272

Website: http://www.epa gov/attic/index.html

Hazardous Waste Cleanup Information System

The Hazardous Waste Clegninformation (CLU-IN) site on the World Wide Web (titfclu-in.com) is
a conprehensive information resource dgsd to assist hazardous waste clgagafessionals in findig
the latest information on innovative hazardous waste treatment tegi@solmcludirg information on
programs, oganizationspublications, and access to data bases and other tools forpde@hW-IN users
include EPA staff, other Federal and Stagesonnel, consultgnergineers, technolyy vendors, remediation
contractors, researchers, commygitoups, and theubilic.

CLU-IN features include the followin

Data baseghat can be searched or downloaded, inclydin

Bioremediation in the Field Searclgstem (BFSS) (seg 32)

RREL Treatabiliy Database (sge 32)

Vendor Information $stem for Innovative Treatment Techngiles (VISITT) (see. 33)
Vendor Field Anaftical Characterization Techn@yp System (VendorFACTS) (see 33)

TechDirect, an information service that dhilights new publications and events of interest to site
remediation and site assessmawofessionals.

Publications for downloadirg on a wide varigt of subects related to hazardous waste clgamecluding
remediation technofpes, site characterization techngikes, spply and demand of technges,
partnershps and consortia, andgaatory andpolicy issues.

Website: http://clu-in.com
CLU-IN System Operator

301-589-8368
301-589-8487 (fax)
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National Center for Environmental Publications and Information

The National Center for Environmental Publications and Information (NCEPI) is a cepisataw for all
EPA documents with over 5500 titlesgaper and/or electronic format, available for distribution. Titley ma
be searched and ordered via the Internet pt/ftibma40.cin/pagov:6003. Publications nyaalso be

ordered ly calling 1-800-490-9198.
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OTHER ELECTRONIC RESOURCES FOR
SITE REMEDIATION
TECHNOLOGY INFORMATION
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Global Network for Environmental Technology

The Global Network of Environment & Techngio(GNET) utilizes the latest communications techgglo

to bring together thepegple, processes, angblicies that shge environmental business. GNIgAovides
services to enhance efforts to communicate, exgshamformation, and conduct business. GNET was
develped ty the Global Environment & Technayg Foundation (GETF), a not-fqurofit organization
sponsored irpart by DOE’s Global Environmental Technglp Enteprise initiative. GNET was created to
promote the commercialization of innovative environmental teclgredoto achieve environmentall
sustainable devebment. GNETprovided an interactive communications service for the White House’s
Technolay for a Sustainable Future Initiative, king together hgh-level environmental decision-makers
and facilitatirg develgment of the national environmental techrpiatratgy, “Bridge to a Sustainable
Future.” GNET services are usey the Intergeng/ Environmental Technoties Office,governmental
agencies, businesses, and individuals in the environmental tegifield. Memberstp in and information
from GNET and GETF are free.

The GNET website has the follovgrieatures:

TechKnow™ Data Base—TechKnow™ offergrovides environmental techngjg information usig a
targeted search gability that combines multle catgory schemes, includincontaminangroups, affected
media and other ksvords.

Environment & Technology NewsBriefs—Environment & Technolgy NewsBriefs is a roundpuof
summaries of the fostories in the environmental business field, culled from ovepiblished sources.

Environment & Technology Business Forura—GNET members can interact on-line witlp aolicy
makers and executives thgiuthe month}f Environment & Technolgy Business Forum.

Contact: Global Environment & Technoyfy Foundation
7010 Little River Turpike, Suite 300
Annandale, Viginia 22003
703-750-6401
703-750-6506 (fax)

Email: GETF@net.og

Website: http://www.gnet.og

Groundwater Remediation Technologies Analysis Center

The Groundwater Remediation Techrgis Anaysis Center (GWRTAC), established in 1995, is a
specialized national environmental techrogpdransfer center tharovides current information
concernirg innovativeground-water remediation techngles. GWRTAC is perated ly the National
Environmental Technoles Applications Center (NETAC), in association with the Universit
Pittsbugh’s Environmental Egineerirg Pragram, under a Cqeerative Agreement with the U.S. EPA
Technolgy Innovation Office (T10). GWRTAC copiles, anayzes, and disseminates information on
innovativegroundwater remediation techngles. GWRTAC offers a wide rge of information on the
state of develament of all emeaging ground-water remediation activities thghua World Wide Web

42 DO NOT QUOTE OR CITE



site thatprovides access to searchable caseystiathbases ammbrtinent technical documents.
Information resources include:

Technology Database-Searchable database that contains casg sttamation onground-water
remediation technogpes includirg project location, taget contaminants, site characterization, and
project contacts.

Vendor Information Database—Database that allows interestaatties to locate remediation
technolay develgers and servicproviders. Links to vendors are included in the Vendor Information
databasgortion of our web site. Potential vendors caguest submittal thragh on-line forms.

Technology Evaluation Reports—Peer-reviewed morts, prepared ly experts, thaprovide
state-of-the-art reviews of selected remediation teclgieso

Information Reports—A variely of reports that review trends in techngloutilization, reyulatory
issues angergectives, statpolicies, and sources of information.

Technology Overview Reports—GWRTAC authored faorts thatprovide ageneral overview and brief
introduction of pecific ground-water remediation techngles.

Status Reports—A sngshot of the status and current depet@nt efforts of emeing technolgies,
prepared ly GWRTAC, EPA-TIO, and others.

Contact: GWRTAC
615 William Pitt Wy
Pittsbugh, PA 15238
(800) 373-1973
(412) 826-5512 ext. 215
E-mail: gwrtac@netac.ay

Website: http://www.gwrtac.og

National Technology Transfer Center

The National Technolyy Transfer Center (NTTC) at Wheadidesuit Universit works with federal
entities like NASA, EPA, Dgartment of Defense, partment of Enagy, Department of Justice,
Department of Commerce, universities, eptemeurs and Fortune 500 cpamies inpresentiig

effective wgs to hep U.S. coporations and tgayers access and use fedgrdihanced technolgies.
NTTC's task is to take techn@s off laboratoy shelves angut them to work in U.S. businesses and
industries. The NTTC websifgovides a lage number of links to electronic techngjoresources.

Contact: National Technolgy Transfer Center
Wheelirg Jesuit Universit
316 Washigton Avenue
Wheelirg, WV 26003
(800) 678-6882

Website: http://www.nttc.edu/
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BIOLOGICAL

EPA

A Bioventing Approach To Remediate A Gasoline Contaminated Surface
EPA 600-A-92-220; NTIS: PB93-119816

Bioremediation: A Video Primer (Video)
EPA 510-V-94-001

Bioremediation Field Evaluation: Champion International Superfund Site, Libby, MT
EPA 540-R-96-500

Bioremediation Field Evaluation: Eielson Air Force Base, Alaska
EPA 540-R-95-533

Bioremediation Field Initiative Site Profile: Champion Site, Libby, MT
EPA 540-F-95-506A

Bioremediation Field Initiative Site Profile: Eielson Air Force Base, AK
EPA 540-F-95-506B

Bioremediation Field Initiative Site Profile: Hill Air Force Base Superfund Site, UT
EPA 540-F-95-506C

Bioremediation Field Initiative Site Profile: Public Service Company of Colorado
EPA 540-F-95-506D

Bioremediation Field Initiative Site Profile: Escambia Wood Preserving Site, FL
EPA 540-F-95-506G

Bioremediation Field Initiative Site Profile: Reilly Tar and Chemical Corporation, MN
EPA 540-F-95-506H

Bioremediation of Former Manufactured-Gas Plant Sites
NTIS: PB95-235123

Bioremediation of Hazardous Wastes: Research, Development, and Field Evaluations
EPA 540-R-95-532; NTIS: PB96-130729

Bioremediation of Petroleum Hydrocarbons: A Flexible, Variable-Speed Technology
EPA 600-A-95-140; NTIS: PB96-139035

Bioremediation Using the Land Treatment Concept
EPA 600-R-93-164; NTIS: PB94-107927

Bioremediation Resource Guide and Matrix
EPA 542-B-93-004; NTIS: PB94-112307
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Champion International Superfund Site, Libby, Montana: Bioremediation Field Performance
Evaluation of the Prepared Bed Land Treatment System, Volumes | & II
EPA 600-R-95-156; NTIS: PB96-205448

Demonstration Bulletin: Augmented In Situ Subsurface Bioremediation Process, Bio-Rem, Inc.
EPA 540-MR-93-527

Demonstration Bulletin: New York State Multi-Vendor Bioremediation: ENSR Consulting and
Engineering/Larsen Engineers; Ex-Situ Biovault
EPA 540-MR-95-524

Demonstration Bulletin: New York State Multi-Vendor Bioremediation: R.E. Wright Environmental,
Inc.’s In-Situ Bioremediation Treatment System
EPA 540-MR-95-525

Emerging Technology Bulletin: Methanotrophic Bioreactor System, Biotrol, Inc.
EPA 540-F-93-506

Emerging Technology Bulletin:Two-Zone PCE Bioremediation System, ABB Environmental Services,
Inc.
EPA 540-F-95-510

Engineering Bulletin: In Situ Biodegradation Treatment
EPA 540-S-94-502; NTIS: PB94-190469

Field-Derived Transformation Rates for Modeling Natural Bioattenuation of Trichloroethene and its
Degradation ProductsiVeaver, J.W.et al. Proceedigs of the Next Generation Cqutational Models
Conputational Method Conference, B&ity, MI, Aug. 7-9, 1995.

EPA 600-A-95-142; NTIS: PB96-139092

Influence of Surfactants on Microbial Degradation of Organic CompouRasse, J.D.et al Critical
Reviews in Environmental Science and Techgg!®4(4): 325-370.
EPA 600-J-95-176

Innovative Site Remediation Technology: Bioremediation
EPA 542-B-94-006

Innovative Technology Evaluation Report: J.R. Simplot Ex-Situ Bioremediation Technology for
Treatment of Dinoseb-Contaminated Soils
EPA 540-R-94-508; Demonstration Bulletin: EPA 540-MR-94-508; SITE Technology Capsule:
EPA-540-R-94-508A; NTIS: PB96-117254

Innovative Technology Evaluation Report: J.R. Simplot Ex-Situ Bioremediation Technology for
Treatment of TNT-Contaminated Soils

EPA 540-R-95-529; Demonstration Bulletin: EPA 540-MR-95-529; SITE Technology Capsule:
EPA 540-R-95-529A

In Situ Bioremediation of Contaminated Unsaturated Subsurface Soils
EPA 540-S-93-501; NTIS: PB93-234565
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In Situ Bioremediation of Ground Water and Geological Material: A Review of Technologies
EPA 600-SR-93-124; NTIS: PB93-215564

Intrinsic Bioattenuation for Subsurface Restoratidfilson, J.T. et al.

Proceedigs of the Third Internationalygposium on In-Situ and On-Site Bioreclamation, Sargbje
CA, April 24-27, 1995.

EPA 600-A-95-112; NTIS: PB95-274213

Intrinsic Bioremediation of Fuel Contamination in Ground Water at a Field Biison, J.T, et al.
Symposium on Intrinsic Bioremediation of Ground Water, Denver, CQ@. 80-Set. 1, 1994.
EPA 600-A-95-141; NTIS: PB96-139084

Microbial Activity in Subsurface Samples Before and During Nitrate-Enhanced Bioremediation
EPA 600-A-95-109; NTIS: PB95-274239

Performance and Cost Evaluation of Bioremediation Techniques for Fuel 8ygltd, C.H, et al.
Proceedigs of the In-Situ Bioremediationy8posium, Set. 20-24, 1992
EPA 600-A-93-073; NTIS: PB93-175545

Performance of Pilot-Scale Bioventing at an Aviation Gasoline SpilllGarepbell, D.H. Proceedigs
of the Environmental Restoration Techrpld ransfer $mposium, Jan. 26-27, 1993,dih AFB, San
Antonio, TX

EPA 600-A-93-176; NTIS: PB93-221943

Review of Intrinsic Bioremediation of TCE in Groundwater at Picatinny Arsenal, New Jersey and St.
Joseph, Michigan
EPA 600-A-95-096; NTIS: PB95-252995

Solid Oxygen Source for Bioremediation in Subsurface Soils (Revised)
EPA 600-J-94-495; NTIS: PB95-155149

U.S. Air Force

Aerobic Degradation of TrichlorethylenBlelson, M.J.K.gt al
ESL-TR-86-44; NTIS: AD-A184 948/8

U.S. Army

Biodegradation of Propellants M3IAIEI and NOSIH-AA2 in Compost, Soil Slurries, and Liquid Culture
CERL-TR-96/83; NTIS: AD-A315 199

Bioremediation Methods for Treatment of TNT Contaminated Soils (Technical Report)
NTIS: AD-A277 750/6

Development of a Zero Headspace Aerobic, Suspended Growth Bioreactor
Report No. MP-EL-94-8
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Evaluation of Operational Factors Contributing to Reduced Recharge Capacity of the North Boundary
Treatment System, Rocky Mountain Arsenal, Commerce City, CO
WES: EL-94-12

Field Demonstration of Slurry Reactor Biotreatment of Explosives-Contaminated Soils
SFIM-AEC-ET-CR-96178

Hot Gas Decontamination of Explosive-Contaminated Items, Process and Facility Conceptual Design
SFIM-AEC-ET-CR-94118

Installation Restoration Research Program. Alternative Methods for Biological Destruction of TNT: A
Preliminary Feasibility Assessment of Enzymatic Degradation (Final Report)
WES/TR/IRRP-94-3; NTIS: AD-A285 645/8

Rapid Development of Microbial Stains for Bioremediation of Military Soils and Dredged Materials
Contaminated with Polycyclic Aromatic Hydrocarbons
WES: EL-93-18

Technical Approach for In Situ Biotreatment Research: Bench-Scale Experiments
TR-IRRP-93-3

Windrow Composting Demonstration for Explosives-Contaminated Soils at the Umatilla Depot Activity,
Hermiston, Oregon, Contract No. DACA31-91-R
CETHA-TS-CR-93043

Windrow Composting of Explosives-Contaminated Soil at Umatilla Depot Activity: Technology
Application Analysis
SFIM-AEC-ET-CR-94072
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CONFERENCES AND INTERNATIONAL SURVEYS
EPA

NATO/CCMS Pilot Study — Evaluation of Demonstrated and Emerging Technologies for the Treatment
and Cleanup of Contaminated Land and Groundwater (Phasitérim Status Report Number 203
EPA 542-R-95-006; NTIS: PB95-227849

Northeast Remediation Marketplace: Business Opportunities for Innovative Techn{fgiesary
Proceedings)
EPA 542-R-94-001; NTIS: PB94-154770

Remedial Action, Treatment, and Disposal of Hazardous Waste: Proceedings of the 20th Annual RREL
Hazardous Waste Research Symposium
EPA 600-R-94-011; NTIS: PB94-159092

Rocky Mountain Remediation Marketplace: Business Opportunities for Innovative Technologies
(Summary Proceedings)
EPA 542-R-94-006; NTIS: PB95-173738

Symposium on Bioremediation of Hazardous Wastes: Research, Development, and Field Evaluations,
Rye Brook, New York, August 8-10, 19@hstracts onf)
EPA 600-R-95-078

Symposium on Natural Attenuation of Chlorinated Organics in Ground Water, Dallas, TX, Sept. 11-13,
1996: Proceedings
EPA 540-R-96-509

21st Annual Environmental Protection Agency Risk Reduction Engineering Laboratory (RREL)
Research Symposium: Abstract Proceedings, Cincinnati, OH 4-6 Apr 1995
EPA 600-R-95-012; NTIS: PB95-193322

United States/German Bilateral Agreement on Hazardous Waste Site Clean-up Projects: Conference
Proceedings
EPA 600-A-95-068; NTIS: PB95-217675

West Coast Remediation Marketplace: Business Opportunities for Innovative Techn&@ogiezary

Proceedings)
EPA 542-R-94-008; NTIS: PB95-143319

U.S. Army

Proceedings of the Second Tri-Service Environmental Technology Workshop
SFIM-AEC-ET-CR-97050

Proceedings of the Tri-Service Environmental Technology Workshop
SFIM-AEC-ET-CR-96187
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GROUNDWATER
DOE

Subsurface Contaminants Focus Area
DOE/EM-0296; NTIS: DE96-013524

EPA

Advanced Oxidation Technologies for the Treatment of Contaminated Groundwater.
EPA 600-A-94-005; NTIS: PB-94-137353

Assessing UST Corrective Action Technologies: Lessons Learned About In Situ Air Sparging at the
Denison Avenue Site, Cleveland, Ohio (Project Report)
EPA 600-R-95-040; NTIS: PB95-188082

Case Study: Natural Attenuation of a Trichloroethene Plume at Picatinny Arsenal, New Jersey.
EPA 600-A-96-078; NTIS: PB97-122949

Compilation of Ground-Water Models
EPA 600-R-93-118; NTIS: PB93-209401

Complex Mixtures and Groundwater Quality
EPA 600-S-93-004; NTIS: PB94-196970

Emerging Abiotic In situ Remediation Technologies for Ground Water and Soil. Summary Report
EPA 542-S-95-001; NTIS: PB95-239299

Evaluation of Ground Water Extraction Remedies; Phase Il
Vol. 1, Summary Report
OSWER Directive 9355.4-05; NTIS: PB92-963346
Vol. 2, Case Studies and Updates
OSWER Directive 9355.4-05A; NTIS: PB92-963347

Evaluation of Technologies For Cleanup of DNAPL Contaminated Sites
EPA 600-R-94-120; NTIS: PB94-195039

Full-Scale Field Demonstration of the Use of Hydrogen Peroxide for In-Situ Bioremediation of an
Aviation Gasoline-Contaminated Aquif@&ioremediation: Field Eperience. CRC Press, Inc. Lewis
Publishers: 1994p 333-359.

EPA 600-A-94-019; NTIS: PB94-146396

Ground Water Issugdonaqueous Phase Liquids Compatibility with Materials Used in Well
Construction, Sampling, and Remediation
EPA 540-S-95-503; NTIS: PB95-269643

Ground Water Treatment Technology Resource Guide
EPA 542-B-94-009; NTIS: PB95-138657
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Innovative Technology Evaluation Report: Zenon Cross-flow Pervaporation Technology
EPA 540-R-95-511; Site Technology Capsule: EPA 540-R-95-511A; NTIS: PB96-100193

In situ Immobilization and Detoxification of Chromate-Contaminated Ground Water Using Zero-Valent
Iron: Field Experiments at the USCG Support Center, Elizabeth City, North Carolina
EPA 600-A-96-036; NTIS: PB96-169313

In Situ Remediation Technology Status Report: Electrokinetics
EPA 542-K-94-007; NTIS: PB95-236873

In Situ Remediation Technology Status Report: Treatment Walls
EPA 542-K-94-004; NTIS: PB95-252383

In Situ Treatments of Contaminated Ground Water: An Inventory of Research and Field
Demonstrations and Strategies for Improving Ground Water Remediation Technologies
EPA 500-K-93-001; NTIS: PB93-193720

Introduction to Groundwater Investigations
EPA 540-R-95-060; NTIS: PB95-963240

Methods for Monitoring Pump-and-Treat Performance
EPA 600-R-94-123; NTIS: PB95-125456

Modeling: CZAEM User’s Guide: Modeling Capture Zones of Ground Water Wells Using Analytic
Elements
EPA 600-R-94-174; NTIS: PB95-179495

Modeling: The Hydrocarbon Spill Screening Model (HSSM) Volume I: User’s Guide
EPA 600-R-94-039A; NTIS: PB94-189487

Modeling: The Hydrocarbon Spill Screening Model (HSSM) Volume II: Theoretical Backgrounds and
Source Code
EPA 600-R-94-039B

Natural Attenuation of Trichlorethene at the St. Joseph, Michigan, Superfund Site
EPA 600-SV-95-001

Remediation of Chromate-Contaminated Groundwater Using Zero-Valent Iron: Field Test at USCG
Support Center, Elizabeth City, North Carolifruls, R. W.gt al.
EPA/600/A-96/075; NTIS: PB97-122915

State Policies Concerning the Use of Injectants for In-Situ Ground Water Remediation
EPA 542-R-96-001; NTIS: PB96-164538

Status Reports on In Situ Treatment Technology Demonstration and Applications:

Surfactant Enhancements EPA 542-K-94-003
Treatment Walls EPA 542-K-94-004
Hydrofracturirg/Pneumatic Fracturm EPA 542-K-94-005
Cosolvents EPA 542-K-94-006
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Electrokinetics EPA 542-K-94-007
Altering Chemical Conditions EPA 542-K-94-008

Surfactant Injection for Ground Water Remediation: State Regulators’ Perspectives and Experiences
EPA 542-R-95-011; NTIS: PB96-164546

Technology Evaluation Report: Accutech Pneumatic Fracturing Extraction and Hot Gas Injection,
Phase |
EPA 540-R-93-509; NTIS: PB93-216596

The Use of Cationic Surfactants to Modify Aquifer Materials to Reduce the Mobility of Hydrophobic
Organic Compounds
EPA 600-S-94-002; NTIS: PB95-111951

U.S. Army

Phytoremediation of Explosive-Contaminated Groundwater in Constructed Wetlands: I-Batch Study
SFIM-AEC-ET-CR-96166

Phytoremediation of Explosive-Contaminated Groundwater in Constructed Wetlands: II-Flow Through
Study
SFIM-AEC-ET-CR-96167

Pink Water Treatment Options
SFIM-AEC-ETD-CR-95036

Removal of N-Nitrosodimethylamine from Rocky Mountain Arsenal Waters Using Innovative
Adsorption Technologies (Final Report).
WES/TR/EL-96-11; NTIS: AD-A314 374

Treatment of Propellant Production Wastewaters Containing 2,4-Dinitrotoluene
SFIM-AEC-ETD-CR-95048
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PHYSICAL/CHEMICAL

EPA

Applications Analysis Report (SITE Program): Bergmann USA Soil Sediment Washing Technology
EPA 540-AR-92-075; PB96-138771

Applications Analysis Report (SITE Program): Magnum Water Technology Inc.-CAV-OX Ultraviolet
Cavitation Oxidation Process
EPA 540-AR-93-520; NTIS: PB94-189438

Applications Analysis Report (SITE Program): Microfiltration Technology EPOC Water, Inc.
EPA 540-AR-93-513; NTIS: PB96-138763

Applications Analysis Report (SITE Program): Perox-Pure- Chemical Oxidation Technology-
Peroxidation Systems, Inc.
EPA 540-AR-93-501; NTIS: PB94-130325

Applications Analysis Report (SITE Program): POWWER- Evaporation Catalytic Oxidation
Technology
EPA 540-AR-93-506; NTIS: PB94-124658

Applications Analysis Report (SITE Program): Toronto Harbour Commissioners—Soil Recycling
Treatment Train
EPA 540-AR-93-517; NTIS: PB94-124674

Applications Anaysis Reort (SITE Prgram): U.S. EPA-Mobile Volume Reduction Unit.
EPA 540-AR-93-508; NTIS: PB94-130275

Assessing UST Corrective Action Technologies: Diagnostic Evaluation of In Situ SVE-Based System
Performance
EPA 600-R-96-041; PB96-163597

Assessing UST Corrective Action TechnoladeSitu SVE-Based Systems for Free Product Recovery
and Residual Hydrocarbon Removal
EPA 600-R-96-042; NTIS: PB96-163605

Assessment and Remediation of Contaminated Sediments (ARCS) Program
EPA 905-R-94-003

Chromate Reduction and Remediation Utilizing the Thermodynamic Instability of Zero-Valence State
Iron. Proceedigs of the Water Environment Federation Conference on Innovative Solutions for
Contaminated Site Magament, Miami, FL, March 3-6, 1994.

EPA 600-A-94-070; NTIS: PB94-163516

Combined Chemical and Biological Oxidation of Slurry Phase Polycyclic Aromatic Hydrocarbons
EPA 600-A-95-065; NTIS: PB95-217642
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Coupled Iron Corrosion and Chromate Reduction: Mechanisms for Subsurface RemeRi@tiel,
R.M., et al. Environmental Science & TechnglpVol. 29: 1913-1922.
EPA 600-J-95-447

Demonstration Bulletin (SITE Program): Colloid Polishing Filter Method, Flow Technology, Inc.
EPA 540-MR-94-501

Demonstration Bulletin (SITE Program): Forager Sponge Technology
EPA 540-MR-94-522

Demonstration Bulletin (SITE Program): Fungal Treatment Technalogy.
EPA 540-MR-93-514

Demonstration Bulletin (SITE Program): Gas-Phase Chemical Reduction, Ecologic Internatianal Inc
EPA 540-MR-93-522

Demonstration Bulletin (SITE Program): Geosafe Corporation In Situ Vitrification
EPA 540-MR-94-520

Demonstration Bulletin (SITE Program): Hrubetz Environmental Services, In Situ Thermal Oxidation
Process
EPA 540-MR-93-524

Demonstration Bulletin (SITE Program): Hydraulic Fracturing of Contaminated Soil
EPA 540-MR-93-505

Demonstration Bulletin (SITE Program): Inplant Systems, Inc.; Sfc 0.5 Oleofiltration System
EPA 540-MR-94-525

Demonstration Bulletin (SITE Program): In Situ Steam Enhanced Recovery System, Hughes
Environmental Systems
EPA 540-MR-94-510

Demonstration Bulletin (SITE Program): In Situ Vitrification, Geosafe Corporation
EPA 540-MR-94-520

Demonstration Bulletin (SITE Program): Metal-Enhanced Abiotic Degradation Technology,
Environmetal Technologies, Inc.
EPA 540-MR-95-510

Demonstration Bulletin (SITE Program): Microfiltration Technology EPOC Water, Inc.
EPA 540-MR-93-513

Demonstration Bulletin (SITE Program): Terra Kleen Solvent Extraction Technology-Terra Kleen
Response Group, Inc.
EPA 540-MR-94-521; SITE Technology Capsule: EPA/540/R-94/521A; NTIS: PB95-213617

Demonstration Bulletin (SITE Program): Texaco Gasification Process, Texaco Inc.
EPA 540-MR-94-514
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Demonstration of VOC Treatment and Disposal via Spray Irrigation, Hastings, Nebraska: Fact Sheet.
EPA/540/F-96/503

Emerging Technology Bulletin: Electrokinetic Soil Processing
EPA 540-F-95-504; Project SummaryEPA 540-SR-93-515

Emerging Technology Bulletin: Process for the Treatment of Volatile Organic Carbon and
Heavy-Metal-Contaminated Soil, International Technology Corp.
EPA 540-F-95-509

Emerging Technology Report: Demonstration of Ambersorb 563 Adsorbent Technology
EPA 540-R-95-516; NTIS: PB95-264164&merging Technology Summary:EPA 540-SR-95-516

Emerging Technology Summary: Bench-Scale Testing of Photolysis, Chemical Oxidation and
Biodegradation of PCB Contaminated Soils, and Photolysis of TCDD Contaminated Soils
EPA 540-SR-94-531

Engineering Bulletin: In Situ Vitrification Treatment
EPA 540-S-94-504; NTIS: PB95-125499

Engineering Bulletin: Solvent Extraction
EPA 540-S-94-503; NTIS: PB94-190477

Innovative Site Remediation Technology:Solvent/Chemical Extraction
EPA 542-B-94-005

Innovative Site Remediation Technology: Vacuum Vapor Extraction
EPA 542-B-94-002

Innovative Technology Evaluation Report: Dynaphore, Inc., Fordger Sponge Technology.
EPA-540-R-95-522; NTIS: PB95-268041
SITE Technology Capsule: EPA/540/R-94/522A; NTIS: PB95-213229

Innovative Technology Evaluation Report: Geosafe Corporation In Situ Vitrification
EPA 540-R-94-520; NTIS: PB95-213245

Innovative Technology Evaluation Report: Hydraulic Fracturing of Contaminated Soil
EPA 540-R-93-505; NTIS: PB94-100161

Innovative Technology Evaluation Report: Inplant Systems, Inc.; Sfc 0.5 Oleofiltration System
EPA 540-R-94-525; NTIS: PB95-236410

Innovative Technology Evaluation Report: Silicate Technology Corporation, Solidification/Stabilization
of PCP and Inorganic Contaminants in Soils
EPA/540/R-95/010; NTIS: PB95-255709

Innovative Technology Evaluation Report:Texaco Gasification Process
EPA 540-R-94-514; NTIS: PB96-113899
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Laboratory Study on the Use of Hot Water to Recover Light Oily Wastes from Sands
EPA 600-R-93-021; NTIS: PB93-167906

Pb?* and Zrf* Adsorption by a Natural Aluminum- and Iron-Bearing Surface Coating on an Aquifer
Sand.Coston, J.T.et al. Geochemimica st Cosmocimica AcE(17): 3535-3547, 1995.
EPA 600-J-95-485

Physical/Chemical Treatment Technology Resource Guide and Physical/Chemical Treatment
Technology Resource Matrix
EPA 542-B-94-008; NTIS: PB95-138665

Reductive Dehalogenation of Hexachloroethane, Carbon Tetrachloride and Bromoform by
Anthrahydroquinone Disulfonate and Humic Adurtis, G.P. and M. Reinhard. Environmental
Science & Technolyy 28(13): 2393-2401, 1994.

EPA 600-J-95-019

Remediation of Contaminated Soils by Solvent Flusiingustijn, D.C.M.,et al.Journal of
Environmental Egineerirg 120(1): 42-57, Jan/Feb. 1994.
EPA 600-J-94-169, NTIS: PB94-162740

Solubilization and Microemulsification of Chlorinated Solvents Using Direct Food Additive (Edible)
SurfactantsShiau, B.Jet al. Ground WateB2(4): 561-569.
EPA 600-J-95-174

Surfactants and Subsurface Remediatidest, C.C. and J. H. Harwell. Environmental Science and
Technolay 26(12): 2324-2330.
EPA 600-J-93-005; NTIS: PB93-149854

Surfactant-Enhanced DNAPL Remediation: Surfactant Selection, Hydraulic Efficiency, and Economic
Factors
EPA 600-S-96-002

Transformation of Carbon Tetrachloride by Pyrite in Aqueous Solutidagman-King, M.R. and M.
Reinhard. Environmental Science and Techgwp®8(4): 692-700
EPA 600-J-94-349; NTIS: PB94-210465

U.S. EPA’s Mobile In Situ Containment/Treatment Unit
Videocassette from EPA, Edison, NJ

U.S. EPA’s Mobile Soil Washing System
Videocassette from EPA, Edison, NJ

Waste Vitrification Through Electric Melting: Ferro Corporation
EPA 540-F-95-503
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U.S. Army

Chemical Extraction of Heavy Metals from Contaminated SBdstain, C.et al I&EC Special
Journal, American Chemical SogigVol. Il. September 1993.

Electrokinetic Remediation: Basics and Technology Sté&ter, Y.,et al Journal of Hazardous
Materials Vol. 39, No. 3. 1994.

Enhancement Techniques in Electrokinetic Remediafiocar, Y.,et al Journal of Geotechnical and
Geoenvironmental Ejneerirg. (In Review). 1993.

Evaluation of Solidification/Stabilization for Treatment of a Petroleum Hydrocarbon Contaminated
Sludge from Fort Polk Army Installation, Louisiai@hannell, M.G.gt al
NTIS: AD-A320 253/8

Evaluation of Ultraviolet/Ozone Treatment of Rocky Mountain Arsenal (RMA) Groundwater
Report No. Y-78-1

Field Demonstration of the Hot Gas Decontamination
SFIM-AEC-ET-CR-95011

Final, Technology Evaluation Report, Volumes | and Il, Physical Separation and Acid Leaching: A
Demonstration of Small-Arms Range RemediadioiRolk Polk, Louisiana
SFIM-AEC-ET-CR-97049

Technology Application Analysis, Physical Separation and Acid Leaching: A Demonstration of Small-
Arms Remediation at Folk Polk, Louisiana
SFIM-AEC-ET-CR-97045

TNT Redwater Treatment by Wet Air Oxidation (Final Report)
CERL-TR-EP-95-01; NTIS: AD-A293 204/4

U.S. Navy

Terra-Kleen Extraction Technology: An Innovative Method for Treating PCBs in Saoill
NAS North Island: NELP Fact Sheet No. 2
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TECHNOLOGY SURVEY REPORTS
DOE

Albuguergque Operations Office, Albuquerque, New Mexico: Technology Summary
DOE/EM-0200; NTIS: DE95002324

Applied Research and Development Private Sector Accomplishments: Final Summary Report
NTIS: DOE/CH-9303

Contaminant Plumes Containment and Remediation Focus Area. Technology Summary
DOE/EM-0248; NTIS: DE95016125

FY95 Technology Catalog. Technology Development for Buried Waste Remediation
NTIS: DE96001578

Heavy Metals Contaminated Soil Project, Resource Recovery Project, and Dynamic Underground
Stripping Project
DOE/EM-0129P; NTIS: DE94008861

Idaho Operations Office: Technology Summary
DOE/EM-0172P; NTIS: DE94014933

Innovation Investment Area: Technology Summary
DOE/EM-0146P; NTIS: DE94012997

In Situ Remediation Integrated Program: Technology Summary
NTIS: DOE/EM-0134P

Minimum Additive Waste Stabilization (MAWS). Technology Summary
DOE/EM-0124P; NTIS: DE94008856

Mixed Waste Integrated Program: Technology Summary
NTIS: DOE/EM-0125P

Morgantown Energy Technology Center, Technology Summary
DOE/EM-0192T; NTIS: DE94018616

Oak Ridge Operations Office, Oak Ridge, Tennessee, Technology Summary
DOE/EM-0207; NTIS: DE95003173

Oakland Operations Office, Oakland, California: Technology Summary
DOE/EM-0222; NTIS: DE95003622

Technology Catalogue. Second Edition
DOE/EM-0235; NTIS: DE95011541

VOCs in Non-Arid Soils Integrated Demonstration: Technology Summary
DOE/EM-0135P; NTIS: DE94008863
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EPA

Abstracts of Remediation Case Studies
EPA 542-R-95-001

Accessing EPA’s Environmental Technology Programs
EPA 542-F-94-005

An Overview of UST Remediation Options
EPA 510-F-93-029

Approaches for Remediation of Federal Facility Sites Contaminated With Explosives or Radioactive
Waste
EPA 625-R-93-013

Assessing UST Corrective Action Technologies: Engineering Design of Free Product Recovery Systems
EPA 600-R-96-031; NTIS: PB96-153556

Behavior of Metals in Soils
EPA 540-S-92-018; NTIS: PB93-131480

Bibliography for Innovative Site Clean-Up Technologies, September 1996 Update
EPA 542-B-96-003; NTIS: PB97-114193

Cleaning Up the Nation’s Waste Sites: Markets and Technology Trends (1996 edition)
EPA-542-R-96-005; NTIS: PB96-178041

Completed North America Innovative Technology Demonstration Projects
EPA 542-B-96-002; NTIS: PB96-153127

Contaminants and Remedial Options at Pesticide Sites
EPA 600-R-94-202; NTIS: PB95-183869

Contaminants and Remedial Options at Selected Metal-Contaminated Sites
EPA 540-R-95-512; NTIS: PB95-271961

Contaminants and Remedial Options at Solvent-Contaminated Sites
EPA 600-R-94-203; NTIS: PB95-177200

Contaminants and Remedial Options at Wood Preserving Sites
EPA 600-R-92-182; NTIS: PB92-232222

Emerging Abiotic In Situ Remediation Technologies for Ground Water and Soil, Summary Report
EPA 542-S-95-001; NTIS: PB95-239299

Emerging Technology Program
EPA 540-F-95-502

60 DO NOT QUOTE OR CITE



Emerging Technology Report: Reclamation of Lead from Superfund Waste Material Using Secondary
Lead Smelters
EPA 540-R-95-504: NTIS: PB95-199022 (Project Summary: EPA 540-SR-95-504)

Engineering Bulletin: In-Situ Biodegradation Treatment
EPA 540-S-94-502

Groundwater Treatment Technologies Resource Guide
EPA 542-B-94-009; NTIS: PB95-138657

Guide to Documenting Cost and Performance for Remediation Projects
EPA 542-B-95-002; NTIS: PB95-182960

How to Evaluate Alternative Cleanup Technologies For Underground Storage Tank Sites: A Guide For
Corrective Action Plan Reviewers
EPA 510-B-94-003

Initiatives to Promote Innovative Technologies in Waste Management Programs
EPA 540-F-96-012; NTIS PB96-963245

Innovative Treatment Technologies: Annual Status Report, Eighth Edition
EPA 542-R-96-010

In Situ Technologies for Remediation of Organic Chemicals-Contaminated Sites: A Critical Review
EPA 600-A-94-143; NTIS: PB94-192713

Light Nonaqueous Phase Liquids
EPA 540-S-95-500; NTIS: PB95-267738

Literature Review Summary of Metals Extraction Processes Used to Remove Lead from Soils: Project
Summary
EPA 600-SR-94-006

Musts for USTs: a Summary of the Regulations for Underground Tank Systems
EPA 510-K-95-002

Natural Attenuation of Hexavalent Chromium in Ground Water and Soils
EPA 540-S-94-505; NTIS: PB95-182614

Physical/Chemical Treatment Technology Resource Guide
EPA 542-B-94-008; NTIS: PB95-138665

Profile of Innovative Technologies and Vendors for Waste Site Remediation
EPA 542-R-94-002; NTIS: PB95-138418

Progress in Reducing Impediments to the Use of Innovative Remediation Technology
EPA 542-F-95-008; NTIS: PB95-262556
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Recent Developments for In Situ Treatment of Metal Contaminated Soils
PB96-153135

Regional Remediation Market Study: Northeast Remediation Marketplace: Business Opportunities For
Innovative Technologies (Summary Proceedings)
EPA 542-R-94-001; NTIS: PB94-154770

Regional Remediation Market Study: Rocky Mountain Remediation Marketplace: Business
Opportunities For Innovative Technologies (Summary Proceedings)
EPA 542-R-94-006; NTIS: PB95-173738

Regional Remediation Market Study: West Coast Remediation Marketplace: Business Opportunities
For Innovative Technologies (Summary Proceedings)
EPA 542-R-94-008; NTIS: PB95-143319

Regional Remediation Market Study: Regional Market Opportunities For Innovative Site Cleanup
Technologies: Middle Atlantic States
EPA 542-R-95-010; NTIS: PB96-121637

Regional Remediation Market Study: Market Opportunities For Innovative Site Cleanup Technologies:
Southeastern States
EPA 542-R-96-007

Remediation Case Studies: Bioremediation
EPA 542-R-95-002; NTIS: PB95-182911

Remediation Case Studies: Groundwater Treatment
EPA 542-R-95-003; NTIS: PB95-182929

Remediation Case Studies: Soil Vapor Extraction
EPA 542-R-95-004; NTIS: PB95-182937

Remediation Case Studies: Thermal Desorption, Soil Washing, and In Situ Vitrification
EPA 542-R-95-005; NTIS: PB95-182945

Remediation Technologies Screening Matrix and Reference Guide: Second Edition
EPA 542-B-94-013; NTIS: PB95-104782

Remediation Technologies Screening Matrix and Reference Guide (Updated and Expanded Version
Fact Sheet)
EPA 542-F-95-002

Role of Cost in the Superfund Remedy Selection Process
EPA 540-F-96-018; NTIS: PB96-963245

Selected EPA Products and Assistance on Alternative Cleanup Technologies (Includes Remediation
Guidance Documents Produced by the Wisconsin Department of Natural Resources)
EPA 510-E-94-001
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Soil Screening Guidance: User’s Guide
EPA 540-R-96-018; NTIS: PB96-963505; Fact Sheet: EPA 540-F-95-041

Soil Vapor Extraction Treatment Technology Resource Guide
EPA 542-B-94-007

Subsurface Characterization and Monitoring Techniques
EPA 625-R-93-003A&B

Superfund Innovative Technology Evaluation (SITE) Program: An Engineering Analysis of the
Demonstration Program
EPA 540-R-94-530

Superfund Innovative Technology Evaluation Program: Annual Report to Congress, FY 1994
EPA 540-R-95-522

Superfund Innovative Technology Evaluation (SITE) Program — Emerging Technology Program
EPA 540-F-95-502

Superfund Innovative Technology Evaluation PrograrSITE Program Fact Sheet
OSWER Directive 9330.1-03FS

The Superfund Innovative Technology Evaluation Program: Technology Profiles, Seventh Edition
EPA 540-R-94-526

Technology Alternatives for the Remediation of PCB-Contaminated Soil and Sediment
EPA 540-S-93-506

Treatment Technologies for Superfund (Training Manual)
EPA 540-R-95-056; NTIS: PB95-963237

U.S. Army

FY 96 Annual Report, Innovative Technology Demonstration, Evaluation and Transfer Activities, U.S.
Army Environmental Center
SFIM-AEC-ET-CR-97013

Heavy Metal Soil Contamination at U.S. Army Installations: Proposed Research and Strategy for
Technology Development
TR-IRRD-94-1

Proceedings from the 15th Annual Army Environmental R&D Symposium
CETHA-TS-CR-91076

Technology Assessment of Currently Available and Developmental Techniques for Heavy Metals-
Contaminated Soils Treatment
WES: IRRP-93-4
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U.S. Navy

Environmental Cleanup Technology Transfer Initiatives
NFESC: TR-2023-ENV
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THERMAL PROCESSES
DOE

Evaluation of the Molten Salt Oxidation Process Technology
DOE/ID/12584-97, GJPO-105

Flameless Thermal Oxidation. Innovative Technology Summary Report
DOE/EM-0287; NTIS: DE96-009312

EPA

Applications Analysis Repof8ITE Program): Thermal Desorption Unit, Eco Logic International, Inc.
EPA 540-AR-94-504

Demonstration Bulletin: Low Temperature Thermal Aeration (LTTA) System, Canonis Environmental
Services, Inc.
EPA 540-MR-93-504

Demonstration Bulletin: Thermal Desorption System, Clean Berkshires, Inc.
EPA 540-MR-94-507

Demonstration Bulletin: X-TRAX Model 200 Thermal Desorption System, Chemical Waste Management
Inc.
EPA 540-MR-93-502

Emerging Technology Bulletin: Development of a Photothermal Detoxification Unit
EPA 540-F-95-505; Full Report: EPA 540-R-95-526; NTIS: PB95-255733
Summary Report: EPA 540-SR-95-526

Engineering Bulletin: Thermal Desorption Treatment
EPA 540-S-94-501; NTIS: PB94-160603

EPA SITE Demonstration of the Sonotech Frequency-Tunable Pulse Combustion System. Volume 2
EPA 600-A-95-038; NTIS: PB95-190526

Innovative Technology Evaluation Report: In Situ Steam Enhanced Recovery Process, Hughes
Environmental Systems, Inc.

EPA 540-R-94-510; NTIS: PB95-271854; SITE Technology Capsule: EPA 540-R-94-510A; NTIS:
PB95-270476

Innovative Technology Evaluation Report: Radio Frequency Heating Technology, IIT Research
Institute

EPA 540-R-94-527; NTIS: PB95-267084; SITE Technology Capsule: EPA 540-R-94-527A; NTIS:
PB95-231254
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Innovative Technology Evaluation Report: Radio Frequency Heating, KAl Technologies, Inc.
EPA 540-R-94-528; NTIS: PB95-249454; SITE Technology Capsule: EPA 540-R-94-528A; NTIS:
PB95-249454

Innovative Technology Evaluation Report: Sonotech Pulse Combustion System
EPA 540-R-95-502; SITE Technology Capsule: EPA 540-R-95-502A; Demonstration Bulletin:
EPA 540-MR-95-502

Innovative Treatment Technology Status Report: Thermal Enhancements
EPA 542-K-94-009

SITE Technology Capsule: Clean Berkshires, Inc., Thermal Desorption System
EPA 540-R-94-507A; NTIS: PB95-122800
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TREATABILITY STUDIES

EPA

Engineering Forum Issue: Considerations in Deciding to Treat Contaminated Unsaturated Soils In Situ
EPA 540-S-94-500; NTIS: PB94-177771

Feasibility Study Analysis for CERCLA Sites with Volatile Organic Compounds in Soil
EPA 540-R-94-080; NTIS: PB95-963302

Feasibility Study Analysis: Volume 1, Findings and Analysis
EPA 542-X-95-001

Feasibility Study Analysis: Volume 2, Site Summaries
EPA 542-X-95-002

Guide for Conducting Treatability Studies under CERCLA: Biodegradation Remedy Selection
EPA 540-R-93-519A; NTIS: PB94-117470

Removal of PCBs from Contaminated Soil Using the CF Systems Solvent Extraction Process: A
Treatability Study
EPA 540-R-95-505; NTIS: PB95-199030; Project Summar§gPA 540-SR-95-505

Temperature, Radioactive Tracer, and Noise Logging for Injection Well Integrity
EPA 600-R-94-124

U.S. Army

Use of Activated Carbon for the Treatment of Explosive-Contaminated Groundwater at Picatinny
Arsenal (Final Report).
NTIS: AD-A-304160

UV/Chemical Oxidation Treatment of RDX Contaminated Waters at Picatinny Arsenal
WES: EL-95-7
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APPENDIX

TECHNOLOGY PROGRAM CONTACTS

U.S. Department of Defense

U.S. AIR FORCE

GENERAL INFORMATION:

Col. Richard Drawbagh

Office of Environment, Safgtand Occpational Health
703-697-0997

RESEARCH PROGRAMS:

Dr. Jimny Cornette

AF Research LaboratprAirbase and Environmental TechngyoDivision
850-283-6007

U.S. ARMY

GENERAL INFORMATION:

Rick Newsome

Office of the Assistant Secreyaior Installations, Lgistics and Environment
703-614-9531

RESEARCH PROGRAMS AND

GRANTS INFORMATION:

Dr. Clem Meger

USACE Research and Devploent Directorate
202-761-1850

DEMONSTRATION PROGRAMS:

Dr. Donna Kuroda

USACE Environmental Restoration Division
202-761-4335

R&D ASSISTANCE PROGRAMS:

Jim Arnold

USAEC P2 & Environmental Techn@ Division
410-671-2466

U.S. NAVY

DEMONSTRATION PROGRAMS:
Ted Zarobelry

Naval Environmental LeaderghPragram
703-325-8176



U.S. Department of Energy

RESEARCH PROGRAMS:
Office of Technolgy Develgpment
301-903-7911

DEMONSTRATION PROGRAMS:
Office of Technolgy Develgpment
301-903-7917

SMALL BUSINESS TECHNOLOGY INTEGRATION:
Office of Technolgy Develgpment
301-903-7449

COOPERATIVE RESEARCH AND DEVELOPMENT AGREEMENTS:
Office of Technolgy Develgpment
301-903-7900

U.S. Environmental Protection Agency

GENERAL INFORMATION:

Site Cleanup Technologies:
Technolgy Innovation Office
703-603-9910

Cleanup Technologies for Sites Contaminated with Radioactive Material:
Office of Radiation Prgrams
202-654-9350

RESEARCH PROGRAMS:

General Information:
National Risk Mangement Research Laboragor
513-569-7418

Grants Information:
National Center for Environmental Research and QuAbksurance (NCERQA)
202-260-4073

COOPERATIVE RESEARCH AND DEVELOPMENT AGREEMENTS:
National Risk Mangement Research Laboragor
513-569-7960



